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KEDAAAION |

A’ OPIEMOZ THZ AATEBPAZ* ~:_\‘\’,'_,;T;_T.
KAl ZYNTOMOZ IZTOPIKH EIIZKOIHIIXZ AYTHE

§ 1. "H "AlyePpe elvon kr&Bos Tis Mafnuorixfis ‘EmoTtruns
Swws kad 1) ApiBpnTikny, SAN elvon yevikwTépa oty &oyoAel-
Tar Bt kard Tpdmov yevikdv pE THv Abvow InTnudrev, T& omolx
dvapipovTtan g i TO TrAcioTov g yevikoUs dpiBuols ( Tols &-
Trolous ¥pnouomoel évioTe kad 1) "ApBunTixr, xafds . . Sk ™
TopdoTagy vds ¥pruaTikol xepadaiou K, ToU Tokou T kA, ).

§ 2. Eis v "Alyefpav yxpnoipormrorolvTtar kuplws, éxtos TV
GpaPikédv oupPBérwy, 0, 1, 2, 3, 4,... kT, ypauara Tol dAga-
PriTou Bid Ty TrapdoTaciy &piBudy f) mooomTwy. Aéyouev T.y.
a Spoypad, &vri va efmeopev els copiopévos &piBuds Spaypdv. ‘H
TolaTn  YXpnotoToinols TV ypaupdTtwv sven pev  alBaipeTos,
Suvapsba BnAadny va TapaoThowuEy cpiguévor dpiBuoy f dpr-
opévny TogdTnTa BE Ev ypduua, TO @ mX. f| TO P ) TO ¥ kT.A.,
A& TO dopioptvor alTd ypduux, TO Strolov XpnoipoToieiTon kad’
SAnv Ty &Taov ToU [nTucTos, TaploTavel TOV oUTov apifuov

*'H MEis "AlyePpa dpeidet THY mpoéheuaiv Tng els TOV TiTAow Evos dpymio-
Térou  dpaPikol palnuaTikod PiPAlov « AL — JEBR WAL MUGABALAH ».
Qs wpds THy EEEMEWL THs "AlyéBpas Biaxpivopey kuplws Tpels TepidBous.

Kara v mpwtnv weploBov 1) drofa xaAeitan prytopikt), Emikpartel W) ypiows
AdEecov kal Tiis denytfoecs, ywpls v ypnowomoidvral ouppPola. Kard Ty me-
piobov ey auywh) pdvov Eravadnmrikh dphynois doxsi Tov doyoAcUuevoy pi
o pénpa s 'AAyéBpas. Els T xordrTarov altd ordbiov Ths dvarriews Tou
uabriparos alrroU Tapéusivay kal cbrol ol "EAAnues péxpr 1ol lou aldvos p. X,
i ol “ApaPes, oi ‘Apyaiot ‘ltadol kal Mepuavol wapéusivav péxpt Tou 13ou ai-
Gvos u, X.

‘H Beutéipa mepioBos ESeMifewos Tils ‘ANyéBpas, ) dwola kaheiton ouyxetop-
pévn, dpxlia &o' &rou pepial fxpphons fpyioav v& wapougidfwvral ovyke-

Wnepromoir@nke amd 1o lvomirouto Exmaibeutikng MoAmiknig



6

fi THv aUThv rrogoTnTa. Kata ouvhBeiav, T oTroia ETTEKPOTT|OE,
xpnmuovoxoﬁv‘rm TA TPATA UIKP ypéuuaTa ToU ( EAAnvikoU f
Etvou ) &AgaPnTov, 14 B, Y, 5., Bi& THY TapAoTACY YVWaT@V
&p1Bucov fi TooOTNTWY, T& 5& TEAEUTOIA X, Y, @, ... S TV Tapa-
oracy &yvooTwv f [NTOUPEV@Y TIOCOTHTWY. Tl.x. Aéyopev: &v
a bKkdOes EUTTOPEUNOTOS TIVOS Tipdvran P Bpayuds, ko {nT®WEV

>

Ty Ty Y Sxkadwy 10U alrrol EUTTOPEUHATOS, TIAPIOTAVOUEY TOV
{nToUpevov &piBpoy Y. HE X kai & Exwpev, 6TL X = % .y Bpx.

EvioTe xpnctumrmoﬁp.ev gls THv “Ahyeppav SiaBoy k& Y paH-
paTa B THY TOPAOTACIY ioapiBuwy duoadidv &piBudv f TTOOOTH-
Tteov. TLX. AEyouev : &v ooy A Bpayudv pepiodi) els Téooapa TTpo-
owTa GUaAdyws TETOAPLY Biapopwv &piBudy, m.X. TOV K, AW,
v kal [nTédvTan T& pepidla cUT@dY, TTapIoTaVOpEY TA [nTOUpEVa HE-
piBia X BE X Wy 20 @ kai B& Eyeopev :

A'K il AA 7= A'IJ W= Av .
X—K%-?H'IH‘V' \'Pdk-i—?w—u-}-v T k+Atptv T k4 A4utv

*EvioTe YPNOILOTIOIOUMEY v povov ypdupa uE BeikTas pikpoUs
axepaious &p1Buous, 1, 2, 3,... (f we &va, BUo, TPELS TOHVOUS ).

xouptvan els PrpAia. Mpésos bxrpdowTos TS TepiéBou alTiis elvan & "EAANY pa-
BnuorTikos A1deavTos Tiis 'Ahefavbpeias T& BeUTepov filiou THs TpiTNS ExaTOVTOE-
mpibos w.X, & orroios EypNOIUOTIOINGE OTUAVTIKNY ouvTopiav el padnpaTikas k-
gpdoaeis els TO Epyov Tou Tepl "Ahytppas, Becopeitan Bt oUros kel BeneAicoThs aurTiis.

‘H TpiTn Tepiobos TS 'AhytPpas yapaxkTnpileTal s oupfoiuc. MpdTor
ol dpyaiol AlyutTiol TapovaialovTal YPTCIHOTIOIOUVTES HEPIKOUS cuppoRigpous
els Tds padnuoTikas Epades, al &moian TapeAfginoay kal treferdinoav Pabun-
sov umd Toy lvbdv.

Ko T& péoa Tou 150u alévos p.X. aiveran wAtov tmikpaTouga fi oupPohi-
«f) ypagh Tis "ARytppas kal Tév Mabnuarikédv tv yéve, Oltw TO 1494 ypnowo-
Tol0UvTan 6% oupBoha U Tou ‘Ttakou LUCA PACIOLI ypéupaTa Tou &hga-
phTou, T& émoia PpabuTepov dvnixareotddnoay Umd Tou 1. WIDMANN i
1& +xkal — ‘H yevikwTépa xal elpuTépa Buws YXpnoMoIroingis ToU ouuPoAi-
opou Sgeidetan elg Tov T&AAov F. VIETE (1591), # émwola ouvewAnpdbn xaTd
Thv tmoxhv Buo Biaonuwv padnuaTik@y, ToU lepuavou LEIBNITZ xal Tou
*Ayyhou NEWTON. Obroi ouvetéheoav omoubaiws &x1 pévov elg Thv peydAny
Tpoaywyhy TOV MaBnuamikdy bv yéve, dAA& kal el THv Biebvotroinoiv Twv, 113
THy YpnomoToinow oupPdrwy Biebvols HopeTis.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Momkrig



7

Bia Ty mapdoTaciv &pBuddv fi mocothTwv. Tly. &v Tokion TS
Tpia Bidpopa Tood pE dvTioTorya Siadgopa émiTokix kai BeAopev
v& elpwuev mooa ypriwaTa B& AGPn Ev SAw (&mo kepdAaia kai
TOKOUS ) UETQ Tr.Y. EV &TOS, TAPICTAVOUEV TA ToKi{opeva KePOAcIX
T.X. BE 0, Qs &, T& EmToKia Y. B1& T&Y T,, Ts, Ty Kai TO {nTOU-
Hevov moodv Siax ToU .
Obrw 6& Exeopev x= o, -(1 +1%'0)+ O -(1 —}-{{r)—‘o)—i— cx,-(l -!—]%)'
Eis mhv "AlyePpav xpnoipomoloUuey T yvwoTd oUuPola ik
Tis 'ApifpnTikds, T + (ouv ) Hid ThHv Tpdadeov &piBudv fi Toco-
1wy, TO — (TARY f| pelov ) Bix THY deadpeoy, 16 X fi - (&mi)
Bi1a Tov ToMAamAcoiaopdy, T6: ( Bk fi wpods ) Sia TV Biaxipeoiy,
émions 16 ¥ (prlikov ) Bia v Eaywyny Tiis ( TETpaywvIkiis )
pilns k.T.A. kafos kal &AAx oUpPora, Tepl T@V omoiwv fa yivy
Adyos els Ta Emopeva.

"Otav v [Anua &kTiBeTan pé TNV Ypnowomoinoy TV oup-
Pohwy kai TGV EkppdoEwy TV YPNCIHOTIOIOUPEVWY UTTO TS 'AN-
yéPpas, TéTE Abyouev ouviifws, &Ti TO [fTnua éxTibeTan pé THY
yA@aoav Tig *AAyéPpag T ut dAyeBpuxhv YA®ooav fi kal &AL
exTifeTan dAyePpindg.

'AexfoeELg

1. "Av 10 xudyp. EpmropeluaTos TiHGOVTAL 100 Sporyuds, TooOV TIMGVTOL
120 y1Mdyp. alrrol ; AvoaTe 76 TpdPAnua kai dxoAouBws va TO yevikelomTe Xpn-
CloTToI0UVTES Yevikous dpiBuols ( ypdupaTa ) Kal vd AUonTe TO YEVIKEUUEVOV
TpoPAnuUa.

2. Aidovren ol &pibuol 5, %, 13,5. Toiot eivan ol &vrioTpogoi Twv ; levi-

KeUOQTE TO TPOPANUA YpnoipoToloUvTEs YpduuaTta kal AUoaTte aUTo.
3. IpbyaTe Tpels &piBpols yevikoUs xai elpete Ta BimAdowd Towv, T& TPI-
TAGOE Twy, TA VITTAGOIA Twv.

5 T
4. Aibeton elg dpiBpos .y, & a. Tlds mapioTavovTal TG T.de -:—mou;

5. Inueidoare 1o &Bpoiopa BUo dpiBudy a xai P, Tv Siagopav Tou Beu-
Tepou &ord TOV TPGETOV, TO YIvdpuevdy Twy, TO TmAikov ToU TpwTou Bia ToU Bev-
TépOu.

6. MpayaTe pt Tl looUtan 7o kepdhaiov K Bpy., To dwoiov, TokiGopevoy ti
X &t wpos E%, Biber Tokov T kai elpete wooov eivan 1o K, dTav, dvri T@V X, E,
T, 6tonTe GOpropévous dpiBuous.
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B’ GETIKCI KAI APNHTIKOI APIOMOI *

§ 3. Kodos yvopilopev & THS ApiBunTikiis, pétpriolg VoS
-toooU | ueytbous Atyercn 7| ouyxpiols oUTol pe &AAo Sposides
Tou, 1O étroiov GewpciTal G5 povas peTprioews. To £foryopevov TS
peTprioEws EVos roooU § peytbous elvan apifpos Tis, & 6roios Afyo-
pev, &T1 TTOPIOTAVEL v TiEnv ToU petpndévros f| aUTd 10 peTpndév.

*Egree eubeia mis (€), ¢t Tis Omoios Siakpivopev BUo gopas
(ox. 1), piav THY &rrd ToU onpeiov elrrfis Ly, O Tpds TO anpsl-
ov s A, TV Strolav kahoUpey ety gopdy kol GAANV ik TOU
O Tpds TO onpeiov TNS [, Tv otrolav kahoUpey GpynTOOY OPAav.

- (€)

KohoUpey Berixov HEV TRHp Tiis (&) wW&v pépos aUThs, G
fecopiiTon Slay pagopevoy Yo xivyToU kot THY BeTikiiv  gopav,
apvnTindy 8¢, &v koTd THY dpvnTikiv. ObTws, gl s edbeias (€ )
Siokpivopey TuueTa oUTHS gerikd ¢ t& OA, OB, AB xai Gpynmika
¢ & OF, OA, TA. Ta piv Gemikd Tpfjpora Tis elBelas peTpoUpe-
vo Umrd Thg HovéBos UETPTIOECS (fivor Umo Evds Tunpatoy BeTikoy,
& &mroiov Opilopev arroPouha ), EoTw Tou OA, mapioT@vran Umd
&piBpdoy, ToUs Strofous  kahoUpev Oetixelg, Ta BE &pvnmika UTod
&pifpdy, ToUs Smotous  kohoUpey  apvytixode. Tlpos mapdoTaotiv
—Gv TGy Togd®y fi peyebdv, T& Swroia Siaxplvopey el Bemikd xai
&pYnTIKE, perayeipriopeba ToUs xahoupévous GeTikous kai GpvrTi-
«oUs &pifuous, kal Bexopeba oy

Ei¢ éxaotov Betindy Gpibpov raploTavovTe THY TIUNV ToGel
§ weyéboug Tivdg Bevixol, Gvriatoryel elg dpvnTindg dpilBpog ma-
PLETEVIY Ty TRy EpvrTiRel Tecel #) peyéboug dvriotoiyou
<00 Oetixot. Hal dvmorpégue : Elg Hraortov dpvrTiney dpu-
Opév, TapIOTEVOVTE dpvmrindy mooodv 7 péyebog, dvrioTouyel
elg Oetundg, av t& mood ¥ peyéhy émbéywvral avrtibeoiv.

* ‘0 “EAAnv padnuoTikds Adgavies Tiis ("AAefavBpeias ) Expnoinomroinaey
&pvn TIKOUS ap1Bpovs.
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Oi ToloUtol &vTicToryor Tpods dAATACUS &p1Buol Aéyopev, T
gyouv Ty IS1dTnTa v Exouv TO aUTO pev TATIO0S uovddwv, AN
ExaoTos XapoxTnpileTan &5 &vrifetog ToU &AAou. Tly. EoTw, 6Tt
els TOV &piBudy 6 Bpy. Biouev TO ywvwpioua, & elven képBos Evos
&vBpoou, Eyxouev 88 kol &AAov &piBuov 6 Bpy., b &troios TapIOTA-
ver {nuiav ToU cirtol dvBpirmou. Of Bio ool &piBuot 6 Bpx. xép-
Bos kad 6 Bpy. [nuic ToU &vBpmou clrol Beopolvrar @s dvris
BetoL dpiBuol.

"Oupociév T oupPadvel xai els GMAas TEPITITATELS. Ty, av S~
won Tis & eUbeias 680U, &md Ev dopiouévov omueiov aUThs Eva
&pi1Budy uétpwv, mx. 200 w., wpds THY feTixnv gopav Ths eUbeiag
(0T Tpds Poppdv ) xad Emerra ToV aUTov &pibuov 200 p. wpos
v &vribeTov gopav ( éoTw Tpds véTov ) &Md TO onueiov, els TO
dmrolov EpBaoe TrpONYOUNEVS Kai gl Ths aUrfis eUbeios, ToTE of
&piBol arol, 200 . Tpds THY BeTiky gopav kai 200 p. mwpos THY
dpvnTikiv gopdv Tiic elbeias, Adbyovtan &vriBetor dpiBpol.

MevikwTepov Beydpeda, OTL el EkaoToy &K TGV péYPL TOUBE Yyveo-
oTiv &pibucdy Ths 'ApiBunTikAs ( dxepaiwoy, KAQOPOTIKGDV, AOUHHE-
Tpwv ), &vrioToryel els &AAos avTifeTos auToy, xal i1 v& Ekppdow-
Hev oUPPOAIKDS THY &uTiBecty BUo TowoUTwy &piBuddy ypagouey RO
ToU u05 éx ToUTwv, ToU péxpl ToUde yvwaToU, TO oUpPoAiov +
(oUv), Tpd 8¢ ToU &\hov, TO oupBolov — (AR ). To oupBorov +
TiBépevov Trpd ToU &piBuol ( dpioTepd Tou ) AéyeTan HBeTindv mpod-
onuov (7 ofipa ), 1O &t — dpynTixdv mpdanpov (1§ ofjpa ). OUTws
ol &vrifetor &piBuol, ExacTos TAV Omolwv ExEl 6 upovadas, ypa-
govran + 6 kad — 6, &mayyéNhovtan Bt s Efs : ouv E€ kol ANV
6. Suvnfws mapadelmeton TO + els THV dpxhv TOU &p1Bpol.
‘Eropévess, &Tav el &pibuds Tis "ApibunTikfis Stv Exn Tpo oauToU
ouuPorov, UmroTifeTon, oM Exer TO +-.

Koard Tara, ol dvrietor &piBuoi + 6 xal — 6 ypagovran kal
oUrex : 6 xai — 6. ‘Opolws, dvriferor elven ol &pibuof :

23 xad — 23, ol -g- Kol — % of 6,15 xal — 6,15, of —5 xad 5, ol
—3,6 kai 3,6 x.T.A

"Av els &piBuds TapIoTAVETal TLY. WE Q, & &vriferds Tou Trapi-
oTaveTal PE — Q.
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§ 4. AUo 7| TrepIOCOTEPOL &piBuoi Aéyovran dpéempor, &v E-
¥OUV TS aUTO TTPOCTHOV (eite TO + elvan eiTe TO —). Olrws Spo-
onuol Aéyovrai ol &piBuol +3, 112, #mions ol 5, 23, 5, 15, 17, 3, xa-
6 xed of —7, = =y~ 25— 6.

Avo &piBuoi AéyovTan évepdamuot, gav & pev els Exn TpooN-
uov + 7| oUdtv ToOUTOV, S Bt &Aos 1o — OUTws of &piBuoi + 8
kai — 3 Aéyovtan ETEPOTTHOL. ‘Opoiws ETepdomuol Aévovtal of — 15
kal + — . ol 2,15 kel — 6, of T xai —12.

O pév &piBuoi, ol omroior Exouv T6 aUTO Trpdonuov + (1 oU-
Stv ToloUTov ) Aéyovtan Betivoi dpiBpoi, of Be Eyovtes TO — Aé-
yovtan dpvmrixoi &piuol, kai UmoTifeten &1, &v of BeTikol Tra-
ploTdvouy TOOX f| ueyédn BeTikd, ol dpvnTikoi fa TapioTavouv
&pynTIKG TOIOUTQ, &v T& TOpPIOTOMEVa Tood EmbéxwvTton &vTife-
giv. Of Betikol xai &pvnTikol &piBpol kai 0 O (pndév ) Aéyovran
ué Ev Svopa oyeTixol ( Tpos Biakpioy &md TOUS KATWTEPW KAAO J-
pévous &TToAUTOUS &p1Buovs ). "QoTe

KaXobpev Betixov &pibpov olovbirote dpiBpov ( tig "Apt-
BunTudig ) Sidpopov Tob undevég 0, Eyovra To mpdonpov + #
o0ty TolobTov. Kahobpev dpwntixdy &pibuov olovbfimore dpi-
Opov ( T ‘AptBunTuxiig ), Sidpopov Tob 0, Tol bmolov T Tpd-
onpov elvar 16 —.

"Otav Aéywpev, éotw &pibpdg a, & ToloUTOg &piBpodg 80~
vatar vé elvar Betixdg 3 &pvnrixdg A xal pnbév.

§ 5. KohoUpev dméAutov dpiBudv 7 dnéiutov Tiplv 7 xal
pétpov Evds BeTikoU pev &piBpoU ) ToU 0 alrrdv Tov &piBpov, Evos
&pvnmikoU B¢ Tov dvTifeTov Tou (Bemikév ). OUrws ol &mwoAuTol
&piBuol TGV dpiBuddv + 3, +5, + %, + 0,45 elvan ol 3, 5, —:]?—
0,45, v 8 — 1, 4, —85 dwn ol 1, 4, 85 o0 0 émé-

L

Autos elvanr 16 0. T@V OYETIKGDVY &pibpdv — 6, + 2, — 3,5, — 3% -
&vrioTorxor &méAuTor elvan of 6, 2, 3,5, 3 —21—

Thyv drdAuTtoy Tiuny fi TO uETpov Evos apibpou Ty, Tol — 5,
OTUEIOVOHEY OUMPOAIKGS 0UTwLS © |-5], fitor Td oUuPorov Tapa-

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



11

oTdoews TS GTOAUTOU TIUTS glvan BUo pikpal evBeian | |, WETQ-
EU OV Omoiwy ypageTar & &piBucs. Mpagopey Aoimov |—=5| = 5.
‘Opoiws Exouev (+6[ = 6, }—-7—%— =T —;— K.T.A.

Ev yéver TNV &moAuTOV Tipnv &pibuol o TOPITTAVOUEY oUTwS :
lal. Kod &v ptv & a elven Beikds f| 0, ToTe [af = q ¢av 8¢ elvan
dpynTikdS TOTE |af = —a.

Oi &méruTor kol dxépanor dpibuoi 1, 2,3, K.T.A., AyovTan cpu-
awoi apifuoi.

AVo oyetikol &piBuol Aéyovton dmoAdTwg loot 7 amoliTwg
loobUvapol, & ol &méiutor Timal oUT@dv elvanr oo fi looBuva-
poi, kafx m.y. of 5 kai —3, xai oupPolilopev ToUTo oUTws :
|5! = {=5|. ’Emions ol 3 % Kai — lj'— elvanl &moAUTws loobuvapot,
§iom {3 ; [=1— -143,. “Qoe :

Ol &vrifetor &pibpol elvar dmordTwg loot.

To ouuPorov Tis uf loemTos (kad ThS pfy looBuvapias ) Buo
&pBudv elvan 16 5 kal &raryyéAAeTan : Sudepopov. *Hron, &v 6 oyeTI-
KOs &piBuds a Biv elven Toos (oUTe looduvauos ) pds &Ahov B, oup-
PoAilopev airrd oUTes : o 5k B ko daryyEAAopey, & Biagopov ToU P.

levikés, &v Suo oxetikol &pibuof, .. o kol B, elvan &moAv-
Tws fool, ypagouev |al = Pi.

§ 6. "Ioot 7| loobivapor Aeyovral Suo &piBpoi, &v elven Spd-
onuol kal £youv ioas fi loobuvdpous &mohUTous Tipds, kaBas Y.
ol 3 kai —g—, ol —4 kal — -';-, 51611 Exouv TO aUTO TPOTTUOY, al
§ &moAuTol Tipal avréov elvan foo, LY. TGV 3 kal —g—, kabos kal

Tov —4 kal — -!3-2, onueivopey 5 ToUTO pE TO oupPohov = (ioov )
12
TiBépevoy peTaly alrrddy, fiTol ypagouey 3 = -g—, trlons — 4 =———

InuaiwTéoy, 6T Biad va Tphywpey ETepLOVULOUS KAaouaTikoUs &pi-

Buous els dvmiagTolyous loobuvapous aUT@v duwvupous, Gpkel  v&

Tpbywyev els dpwvipous Tag GTTOAUTOUS TWV Tipds kai va Siomnpry-
1 3 1

gwpey Ta Tpdanua autdv. OUrw Y., GvTl T@Y —-, — 5= — g
; - : : 4 6 1
Suvapeba va EXWUEV TOUS {oobuvapous TwV Rt T ey
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7. ESpete mood Embexopeva dvriBeciy, kai dpiBuols dvmibétous TrapioTdvov-
a5 ‘TaUTa (évepynTikov kal rebnrikdv Emyeptioews, wépbos wad {nple, mepiou-
oic kal xpéos, péAAcy kai TrapeAbov ypdvos k.T.A. ).

8. Moior elvar ol &uriferor T®v dpiBpdv 5, 12, -3, -8, _2_,

4
5
9. Mpéyeste Biagopous SUOTTHOUS GpiBpols kel Tpeis uf Spoorpous. Ipa-
yare SUo dvnbétous &pibuols kal TGS GTMOAUTOUS TIHAS TwWV.

L g
9’ 7'

6,15, 745, 0,12, — 34,85.

10. Tloiet al &méAvrer mpal Tév 3, —13, —15, 28, -3,5, 13 _;, L ; "
17,2, — 42, 18, — ;, 2—%—- ZuppolioaTe oUTds,

11. Snpeadoare T&S GrOAUTOUS TINES TV OXETIKDV dpifudv o, —a, —B,
i 1 1

12. Elpete S0 Ifovous ) looBuvdpous mrpds Tov — 5 TOV = TOV 2, ToV
6 kai TOV —3.

13. Aibovren ol d&pipoi 6, —2,5, —6,15, =3 % EUpete 81’ éxooTov ai-

TGy tva looblvapdy Tou.

14. “Evri mives eUBeiag AapPavoper dmwd Tivos anueiov alrfis O T8 BeTikd Tyr-
poré s OA, OB, OF.., xal mopioTtdvopey aitd pé Tols Berikols dpiBuols 1,2,
3, 4...., Gv T& AB, Bl elvan ioa pé 7o OA. TIés 8 mapactafely T& OA’, OB', O"...,
foa dmohiTws pEv Tpds T& TponycUueva, &N Exovta gopav émi Tiis evBeias dv-
riteTov Tijs OA ;

15. EUpere 1a peytln ¢ni 1fis ol dog dvw evbeias, T¢ émoia 8 mapioTévouy

A
ol &pifuol -—é-v T e = 0,45, xobas kai ol dvriBeror TouTwy.

1. TFA®IKE JIAPAITAZIZ TQN IXETIKOQN APIOMQN

§ 7. "Eorw eveia s x'x. "ET’ alrrfis AauPdvopev Ev omueiov,
fotw 1o O, TO dmoiov dpifopey €k TGOV TpoTépwy va TrapioTdvn
£l LB A Yol 3eul o5 6
LS x
B 5 -4:3 «2-1.0 8 A BT A E

Ty 2

70 unbév (0 ). ‘Opilopev cx BeTiknv uev gopav &’ alrfis m.X. ™V
tx ToU O mpds 16 x, ws dpvnmiknv 8 v & ToU O mpds TO x'.

Wnepromoir@nke amd 1o lvonirouto Exmraibeutiknig MoAmikng
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"Av AdPowuev TO eUbUypappov Tufjua OO s povada  peTEN-
orws kal TO pfikog oUToU foov Tpos 1 K. TX., TOTE TO pEV TR
0O 8& Aéywuev, 6T TapioTaveTon o ToU &pifpol -+ 1, 6 B¢ &pi-
Buos oUTos B& Aéywpev, 6T TAPITTAVETAL Urd ToU TpnpaTos OO
(ox. 2).

"As UTroBécwpey, OTi OBOITTOpos BlarTpExEl duo péTpa Emi TR
Ox &mo 10 O. O& mapioTdvwuey TOv Bpouov auTov pE TO Tufjpax
OA, T6 omoiov Exel wiikos Buo povaBwv ThS eUBeias x'x. “Avdro-
yo TapaTnpoluey, &v kai &AAos oboimépos SiaTpefn Buo peTpa
4o ToU O émi TRs Ox' ‘O Bpduos autds B TAPICTAVETOL UTTO
ToU Tunuatos OA'. OUtw TrpoxwpoUvTes duvapeda V& TTapIoTAa-
VWUEY TOUs OyETIKOUS apifuous pt TuApaTa TS eubeias XX, ™v
Omroiay kohoUuey eVBeiav T@v dplBpdv ) dEova 7| kai edBelav
Tdv TeTunpévwy, TOU WMKOUS QUTGV UETPOUMEVOU Ao WPIoHE-
vou onpeiov TauTns, T.x. &mo Tou O, To dmoiov kaAelTan &pyxn N
depetnpia émi tod &Eovog. TO pfkos TUNUATOS  TTAPICTAVOVTOS
copiopévoy &pibuov elvan foov ué TOoOs povadas prikous, Goas EXEl
6 Bofeis &piBucs. Kara TaUTa, &V BEAWHEY VA TTOPACTNOWHEY EV
Xpovikou SidoTnua, Y. METa duo étn (+ 2 &m ), Aaupdvopev
ix ToU onueiou O émi Ths év Aoy eUfeias Ev TUTua OA E&xov piy-
kos BUo povddwv kai TO Tufua auto OA Aéyopev OTI TapPIOTAVEL
16 SidoTtnua 2 ét@v. ‘Ouoiws xpovikov BiaoTnua Tpod 3 ETGV
(—3 #tn) mapioTavetan UmMo ToU TUAWATOS OB', Tfis eUBelas, E-
xovros ( &moAuTov ) wiikos 3 povabuwv.

"Eav BUo dBoimdpor dvaywpouv &ro To auTod onuelov eUbeias,
foTw 10 O, xai SievBuvwvtan ol dvTiBéTes, & ptv els pe Ta-
XUTNTa Y. 5 YAW. Tpds THY BeTiknv gopav, & B¢ wpos TV dp-
VNTIKAY @opav pé TayuTtnTa 4 XiAu, f pév TayuTns ToU TrpwTov
Ba maploTaveTal UG TOU TUMPATOS T.X. 0QA, ioou pé 5 pova-
Bag prkous kal weipévou i ToU BeTikoU pépous Tiis eVUbeiag TV
TeTunuévwy, 1 B¢ TayUTns Tou BeuTeépou Umo Tou TpnuaTos OfF,
&vTiBéTou popds TOU TPWTOU Kai EXOVTOS WTKOS ( &roAUTws Aap-
Pavopevor ) igov Tpos 4 povabars UTKOUS.

‘Avadoya TrapaTnpoUpey Sia Tny TapagTaciv &piBudv TS
fepuokpaoias dww T KATw ToU undevos el To BeppoueTpov K.TA.

AuvapeBa V& TTapAcTAOWUEY TOUs OxETIKOUS dpiBuous xai WE

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig
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onpeia Ths eubeias TV &piBpcov. Tpdyuari, &v Splowuev 16 on-
ueiov T.x. ©, xpov ToU TUAUATOS QUTHS 0O &yovros ufikos + 1,
&1 TrapioTavel THY + 1, eUpiokouev, 8T T& onpeia A, B, I,... Ta-
pioTévouv Tous &piBuous + 2.+ 3, 4+ 4;... tav & A, B, [,... elven
T& &xpa TEV TUNHETWY OA, OB, Or,..., Tév émolwv T& prkn elven
&vmioToiyws foa pe + 2, +3, +4,..

*Eqv ¢k ToU O kai mpds THV dvTifeTov gopav Tiis Tpomyouué-
vns, T & Tou O pos X, AdPwpev dpoiws TO Tufjua 0O pé -
kos ( &roAUTWS AcpPavopevov ) mds povaBos, TO ©' TapioTavel
Tov — 1. Kat’ &vaAoyov Tpémov eUplokopev T& onueia A, B', T,...
14 bmoia TapioTavouv Tous dpiBpous — 2 =Gl o a8,

‘Opoics EUPIOKOPEV TO OTUEIOV, TO OTroiov TapIoTAaVE! Eva KAG-
gpomikdy  &piBudv, TrY.. TOV % Tpds ToUro AauPdvouey el T
cUBelas ToV &piBpdy Tufiua aUTis WE ufikos Toov Tpds TOV BofévTa
&piBuov, .. igov ue —é— Tiis povddos pfikous, kai PSS THY opav
Ox utv &mo 16 O, tav & Bobeis &p1Buds elvan BeTikds, wpods THy Ox’
5¢ &v elvan &pvnTikds. To pépos Ox Tiis eUBelas x'x Aéyeton Bevi-
xdy pépog Tiis evbeias TGV &piBudy (i Huevbeia Ox ) A 'rox? &
fovos | TRS fUBeics TGV TETUMMévwy kal ém aUToU KelvTonl TravTa
T4 onueia, Ta omola mrapioTavouv Tous BeTikous dpiBuous kel TO
undév. To O x" TS eUBelos x'x AéyeTon dpvmrixdv pépog (i M-
eubeiac O x') xai £’ aUToU KeivTal Tavta Ta onuela, T& omola
TQPIOTAVOUV TOUS dpvnTikous &piBuols kai TO pndév. ‘H gopa £«
toU O Twpos TO X AbyeTal BeTikny, T) Bt éx ToU O Tpds TO X' dpvnTIKY,
ixgon Bt omuelouTal pE Ev PEAos, Tapaxeipevoy el Ty &vtioToryov
HuevBeiav kabos s TO ox 1.

2. EXHMATIEMOX TQN APIOMQN EK THE OETIKHEZ MONAAOZ

§ 8. Aeyopeba 81i: Ilag dméiutoc 7 OBetixdg &plBpdg TG
' ApBunrixijg Sdvaral va yivy éx g povabog ¥ €€ &vég Thv
pepdv adThg Sid g émavalfpews avTig Wg npoobetéov.

. 3 1 1 1
My 63=1414+1023=1+1+5+5+75

Ko’ Supotov Tpotrov dexoueba 6T :

Wnepromotr|Bnke amé To lvotirouto Eknmaibeutikng MoAmkrig
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Mac &pvntindg &pibpdg duvatar va yivp éx g dpwmrixiig
povdabog 7 ¢E évdg TV pepldv adtig Sid Tig émavalfPews ad-
Mg Gg mpooBetéou.

Ol Beydueda T.X., OTI &—3 yivetan & ThHs— 1, tav ™V
¢mavahdPopev Tpeis popds. ‘O — -%— Y. YiveTan €k ToU ; T - 1,
éav émavordPuwpey aUTO TPES POPAS.

"Eotw dpvnmixds Tis &pifucs, X b5—4, boTis TOPICTAVEL
&pvnTikéy T1 péyebos, myx. 1O O g Ths evbeias x'x, peTpnBev
U THig povaBos METPHOEWS, EOTW TS 00O. To éfaydpevov THS He-
Tpnoews Tavrrng Tou O Umo TS 0O TapioTavopEy e ey 3
(ox. 3).

"AMAG 1o OF' yivetan &k ToU 0O’ ( Bnhadf &k ToU 00 d&gol
&vrikaraoTad] Umd ToU 00') xabix kai & &piBucs — 4 & TiS &p-

JERNTR N ATNEE it el
T g TP E I Gy VT RS NEYR B
Ix. 3
vnTiks povados — 1, Sk TS ¢ravadfyews aUTTis TECTQPAS Qopas.

"Ex ToUTtou &Bnyouuevor Sexopeba &Ti:

Mag &pvntindg &pBpdg Suvatar va yivy amo v Beticny
povada, v dAAdEwpev o mpdompov adtiig xai ravenv # pé-
poc ravtng ¢ravardBuwpev Gg mpoaderéov.

Olrrw Beydpeda, 611 & — 7 yivetan & Tiis + 1, t&v mp&dTov Ad-
Buwpev T &vribetov auriis — 1 kal THY trravardPwpey ETTa @o-

pds o Tpoobetiov. ‘O — g— yiveran &md Ty + 1, & TpdTov Ad-

Pepsy v &utiBeTov olrriig — 1 kai 1o &yboov TauTns trravaraPow-
uev Tpls 6% TpooteTiov.

"AoxfoeiLg

16. N oxnuoTileran ékaoTos T@v dpiBpdy -5, -6, —10, =50 #&x Tis dp-
vTIKfs povabos xkal X b Ths €emkiis ;
5 4
17. Nids oynuoTiferan ixaoTos Tv dpidudv — rz—. 3 ey x g

dpvnTicis xal Tdx b Tig BeTIkds povédos ;

Wnepromotr|Onke amé To lvotitouto Eknmaibeutikng Mohmkrig
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18. Tids oynuarifetan €k Tiis BeTikis povabos ExaoTtos TV &pibudv 0,4,
0,45, 0,385, 1,25 kal éds éxaoTos TOV dvmioToixwy &vmiBéTwy auTdV ;

I'. IPAZEIZ ME ZXETIKOYZ APIOMOYZ
1. MIPOZOEZLIZ

§ 9. "Eotw, 6T €ls Epropos éxépdioey &mo Thv émiyeipnoiv Tou
¢vrds ids fuépas 15 000 Bpy. xai GAANY Tiuépav exepBigey 40 000 Bpy.

TMpogavéys éxépbioev év SAw 55000 Bpx. "Av mapacThowpey
ToUs BoBévras &piBuoUs SAyePpikdds, fitor pé + 15000 Bpy. kal
+ 40 000 Bpy., 8& kahoUuev &8poiopa arédv 1o (15 000 + 40 000 )
&py. = 55000 B&px. "Av Eywuev SUo &AAous Opoanpous dp1Buous
m.x. —35 kai —15, 6a kahoUpev &Bpolopa TouTwy Tov &pifiuov
—{ 35.4- 15, fizor 700 — 30

Ex TouTtwv 68nyoupevor Sibopev TOV EEfis Spioudy :

Karobpev dBpoiopa 8b0 opocfpwy oyetix®v &pitbpdv, To
dBpotopa TV ETOAVTWY TRV TWV, pe Tpoovuov TO TpdoMLOV
v aplbpdv.

“Egre, 6T utropos piav fuépay Elnuwdn &mo piav TwAnaiv
50 000 Bpyx. xai évros TS aUTiis Tiuépas éxépdioev &md plav &AAnv
moAnov 15000 Bpy. 'Amo Tas Suo aUTas TWANGES & ERTropos
t{nuicdn (50 000 — 15000 ) &px. “Hror élnmidn 35000 Bpy
"Av TOPACTHOWHEY TOUS Bobévtas &pifuous AAyePpikdds, fiTol Mé
— 50 000 Spy. Thv {nuiav kai ué: + 15000 Spy. To képdos, B ka-
AoUpev &Bpotopd Twv ToOv dpiBuov — (50 000 — 15000 ) Bpx. =
— 35000 Bpy. ‘Oupoicws 8 Aéycouev, 6T 16 &Bpoioua m.x. + 40 koi
—30 elvan & (+ 40—30) =+ 10. "Hroi:

Kahobpev d0potopa S0 érepoofipwy oyetixy dpbpov, ™y
Suapopdv ( THe puxpotépag &md THY peyadutépav ) TOV dmoAv-
Twv Tip@y, pt mpbonuov to tob dpiBuod Tod ¥yovrog THV pe-
yalutépay andéAuTtov TLEAV.

“Av Vo &piBpol elval &vriBeror, td &Bpoiops Twv elvar o
unbév.

M.x. 7o &poioua T@dv — 40 kai + 40 elvan 16 0.

*Eorw, 611 Exopev Tous &pibuous .y, + 24 kai 0. 'Emeidn 1
arrdiuTtos Tiun Tou 0 elvan 0, EreTan 611 10 &bporopa + 24+ 0=+24.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig
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16 —6+40=—6, 16 &poopa 1AV 0 kai —25 iooUran pé —25 k1A
"Hren

To d6poiopa §Vo dplBudv, &x Tdv dnoiwv 6 €lg elvar pundey,
iooltalL pwe tov dAdov éx tdv Svo dptbudv.

‘H mpatis, pé THv omolav elpiokopev 1o apoiopa duo N kal
TMEPIOCOTEPWY TYETIKDY dpiBuddy, Aéyetal mpéabeaig, oupPorileTal
B¢ Smrws kol els THY ApiBunTikny pg T 4 (ouv f) kai ) TI0¢uEvOY
peTafy TéV &piBuddy, ol émoiol AeyovTan mpooBetéol.

Awx v& dmogeUyeTtan 1) oUyyuols petafu ToU ouuPoiou +
Tiis Tpoobéoews kai ToU Trpobnmuou + | — TGV TpoofeTEwov dpi-
Bucov, ouvABws TiBeTan & &piBuds pE TO TTRGOMUOV Tou Eév TrapevBE-
oel, oUrw 8¢ EppavileTon EkaoTos &plbpos e TO TTPOOTMHOV TOU @S
Ev Shov. Kata Ta dvwTépw EXOUEV :

(+5) + (+3)= (+8)=+8=8, (~6) +(+10) = (+4)=+4=4,
(~8)+0—(-8)=-8,
(+8) + (-9) = (-D)=—1, (+D+0=(+ T =+7=1,
Qi f=0) ={=2) ==

Ex Tov dvwTépw EmeTon OTi, dv a xal B mapiotdvouv Svo
oyeTovg dplbpovg, Ba Exwpev ot P = Pt

Admi el Tous &vwTipw Opiopols oUBels Teploplouos TiBeTau
Troios &k TV SUo TrpoodeTéwy Ba TelT TpidTos, T 8¢ &Bpoiopa fj N
Biapopd TGV &MOAUTWY TGV Twv Biv éfapTd&Tan &mo Thv OEIpOV
N} &mo Ty Béo1v TV aprBuddv.

KaTd Toabra, 1O va mpooTediy dpiBpos .. P els TOV o, BnAa-
B va eUpedf) TO at-P, elven TO aUTd pE TO va TpooTedf) & a eig Tov
B, fiTor wé TO va elpebf TO &bporopa P+a.

10. AoBévrwv meplogotépwy TV V0 oYETIXWV &plBudv,
n.y. Tov a,B,y,5 x.T.A. xalobpev dbpoiopa TOvTWVY xai mapi-
otdvopev pé a4-B4y+5, tov dpbpov Tov omoiov ebpioxopev,
av ebpwpev To d8poiopa TOV a xal B, eig to éEayopevov mpoabé-
Swiev TOV Y, €lg 1o véov EEaydpevov mpooBéocwpev Tov & x.T.A.

Inueiovopey wé (a+ P ) TO eUploxopevoy &Bpoiopa T@Y a kai
B, fitor Bttopev a+P= (a+P).

OUrws Exopev a+B+y = (a+P)+Y-

Mapiotévopev pé (a+ P+ y ) TO eUpiokopevov &Bpoiopa TV

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig
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a, B, y* fiTor BéTopev a+P+y = (a+P+y) A kai
(a+P+Yy) = a+P+y kai éxopev
abB+y+8= (a+B)+y+5= [ (a+B)+y [+-8= (a+P+Y=5).
OUtw Aoy Exopev  a+P+y=(a+P)+y=(a+p+Y).
a+PB+y+8 = (a+P+y)+58= (a+p+r+3).
a+P+y+8+e= (a+P+y+8)+e=(a+P+y +8te).
KaTtd T& dvwtépw Exouev kal (a+P)+y=a+p+y xT.A
M. % (-3)+(+5)=+2=2,
(BRGS0,
&pa kai (=3)4+O)+(++(+1)=(+D+(+1) = 10.

Hagatijpnyorc. "Otav oi &1&x THv mpdobeoiv pilduevor &pi-
Buol 8tv BiScwvrtan Wi ypdpuaTa, Bid va onuedowuey TO &Bpoiopd
TWwY, Seyoueba Tpos eUkoAiay va& ypdywuey alTous KaTd CEIpaV TOV
fva petd TOV &AAov kal EKQOTOV WE TO TPSoNUdV Tou, TApaAEi-
TovTes TO oupPodrov Tis mpoobioews. Olrtw .y, dvri v Eywuev
16 (+4)+ (+ 1)+ (—6)+ (D)+(+1).
yYedoopey 1O +4+7—6 —7+1 kai eUpiokopev

44476 -T+1=11-6-T+1= +5-T4+1=—24+1=—1.

; . - 2
‘Ouoiws, dvti m.x. ToU (—4)+ (+ T) + (— %) + (—2), yp&-
QOUEY — +%——;—-2 kal st‘;picrxousv—4+_23__.;__2_—_
1 4 ___10_*1_ _ﬁ30_ﬁ4ﬁ_ e d oSy U e i
_"3'3"—3"2_ 3 2= 9 9 2‘"6‘3_—32_53'

"AoxNoelg xai tpofAfpata

‘Ouas wpwTn. 19. Na elpsbouv Ta dBpoiopaTa :

a') 5+(+3) P) (+N)+(+1.4) YA 6)E (1 8)

) —‘-;— +(+ %) ) (+ 7~%~)+ (+3%) o) (T3)+(—+4J-)_, (43_1.)

)

) (H+ 6 M 0+ (-85) @) 4+ (32)+ (=
)

D (-2 ((5) @) 45453 8 + 5+ 8+ ( -3
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‘Opas Bevtépa. 20. N& epebouv Ta Eforydpeva:

: ) ; 1 1 1
a’) —5+3 By +5-8-T+3 Y)-35+5 -2+
§') —3-5+6-7-8  ¢) —3+5 %—3+4-7 o1') +4-8-6+7 % -8 -;_~ -9
’ , e 3 , o Lol WRila Sl Iy

Y ~FEHIABSHE -~ M)A g Ty —0,254-3,7.

‘Ouds Tpitn. 2l Kepdiler ms 234000 py., Emerta yaver 216 400 Bpy.
Kepbiler ey 215 700 Spy. xal yébver ik véou 112 000 Bpy. Mpaware Tous Bobévras
&piBoUs dhyePpixids kai elpeTe &v iképBioev fi Exaoe TEAkdDS kal Téoov.

22. “Epmopos aufavel To tvepynTikéy Tou kara 128 000 Bpy., 16 Bt wabnm-
xdv kard 312 400 Bpy. Mpéare Tous Bobtvras &pibuous dAyePpikéds kal ebpete
wolav peTaPoAnv TabBalver TO kepdAaiov Tou.

23, Zdpa Bepuavty &md 0° EAape Bepuokpaciav 17,6% “Emerta byuxén KorTd
19,19 kai Téhos EBepuddn xard 3,10 lpayarte ToUs Bobévrag ap1buols dAyePpr-
Kéds xal e0peTe & NUERBN | HAaTTobn TeAkds i &pyikf Tou Bepuoxpacia kal wo-
oov.

24, “Eptopos Exet els T& Tapeiov Tou 250 000 py. 'Ogelder pév els Biagopous
174 500 Bpy., 136 000 Bpy., xai 19 450 Bpy., ToU dgeihouv & 34 000 Bpy., kal 14
500 Bpx. kal 29 000 &py. Mpéyorre Tous Bobévras dpiBuots dAyePpikdss xal eUpeTe
1o &Bpoioud Tewv. Ti Toodv B ToU peivn, &v elowpdtn kal TANPMOT T& SPEIAOHEVT;

25. “Epmopos elyev 180 000 Bpy. kal EmAfjpwoev 120 000 &py., elotmpakey
74 000 Bpy., mAfpwoe 14 800 Bpy. kal elotmpate 39 400 bpy. MpdparTe ToUs Bo-
Btvras dpBuous dhyePpikdds kal elpete TO &Bporopd Twv. Ti Toodv Tou Enaivev 1
wéony Lnuiav Exe ;

26. KumTov dveywpnoev &wd Bv onueiov O dpopéims eUfelas kal Bivuoev
b’ auris Sidomua +58,4 p., Emera &mé Thv bkow atmiv —19,3 p. bwl T
eubeios, &’ tkel +23,7 p. xal wéhv dmod THy TeAeuTaiav Btow —95,8 p. wavroTE
tmi Tiis evfeias. Tola elven ) dwdoTaois Tis TeAeuTaias Béoecos Tou dmd T O ;

I. IAIOTHTEZ THE MPOZOEZEQT

§ 11. To d6potopa oyerdv dplbpdv biv petaPdAierat,
&v dAray0y ¥ Béog TV mpoaberéwv.

*Eotw TO &Bpolopa TGV oyeTikdy dpibudv a, RSy 80,
"Eyopev : a+P+yY+8= (a+P)+y+8= (a+B+Yy)+5. "AN" elvau
ot-p = P+a, Gpaxai (a+p)=(B+a)=P+a. ‘Emoptves atPiy+5
— (@ B)+y+B = (B+o)+y+8 = (B+aty)+8=p+aty+s.

‘Opolws Exouev :
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Pty 4B = (B+aty)+5 =8+ (Braty) =8+Pty+a
Ex Tév duwTipw EmeTon OTL:

Eic 16 #6poiopa oyetix@v &plbuov Suvapeba va dvricata-
oThowpey Tivag ¢ adT@v pe To #6polopd TWY, Xal AVTLOTPOPWS.

AdTi, &v BEAwpEy TrY. VA EXWHEV

a+Pp+y+8+e=(a+y+e)+P+B

maparnpoluey, 9T Suvapsfa va Becwpev

o+p+y+8+e=oty+et+P+8=(atyre)+p+d. "Qoe :

T d8potopa TGOV CYETHOV aplBudy éyeL tag avrtag 16t6mm-
tag pé To dbpoiopa T@V dplBpv TS *ApBunTinTg, ftol loyuvel
& vépog ThHe dAAayfg T@V Béoewv Twv npocBeréwy xai THg &v-
tixataotdoews Lepx@v ¢ adT®V pé to dbpolopd Twv.

"Ek TV TTPOT|YOUHEVWY gmeTon émions OTL ¢

Al v& mpocBéowpev TEpLoooTépoug TV Sbo i bpooh-
poug &pibpovg Suvdpeda vé mpocbBéowpev ywiiota ToLg Eyov-
tag T6 mpéampov +, ywptata tovg €xovrag T6 —, oltw b¢ mpo-
xUTTouy SV0 étepdompol dpibuoi, Todg dmoioug npocBétopev, weg
dvwrtépw wal To dbpoiopa TouTwy TaploTdvel xai To dbpolopa
tov Sobévrwy dplBpdv.

Katd ToUTy, o1 1O &fpoiopa T o).
—34(=5)+ (+2)+ (+3)+ (=7)+(+6)
A 51& 16 foov Tou —3-5+2+3—7+6 Exouev:

3 5 7=-15  +24346=11 «xai Téhos —15+11 =4,
fTor —3-54243-7T+6=—4
A D+ E)FEDHEINFEDHHE) = (HA) =4

‘Opoiws Siad 10 &bpoiopa ..

(+4) + (5) + 0 +(— 5 )+ (+6)
A Bix 16 igov Tou 4;54—0—-;--4-6 £ OUEV !

4-54+0- % +6=4+0+6-5- % = 10-5 5 =4 <.
‘Opofws Exopev Tr.Y.

e e L U W e il Rl
=S e e S S PR AT D B R T

Kord v éxTéreoiv Tis Tpdres alrriis Sév elvan dudyxn va Yp&-
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gupey YwpioTa OAous Tous évBicpuéoous OeTikoUs kal SAous Tous
GpvnTikous TrpoofeTéous, SAAG oynuaTilopey kot elfelav T& pepikd
élpolopora TOY BeTik®v kol dpynTikGY Kod dxkoAoUfus TO TEAKOV
&Bpoopar ToUTwv m. Y. +34-0-1-241-64+4=8 -9=—1,

1 1 Fd 5
2-146 — 5 +5~ 5 —2=13-3 5 =93

‘Emions (&v elxohuvdipeba ) ebploxopey 16 E§arydpevov Tpoo-
Otoews oyemik@v &pibuddv, mpoobétovres eis TOV TpdTOV TpPOO-
Bertov Tov Selrrepov, el 1O E€crydpevov TOV TpiTov k.T.A. kol ypd-
gopev TS TeAikov &fpoiopa ywpls v& ypdapwpey Ta EvBidpeoa ( pe-
pika Efcrydpeve ).

Thy. 816 7 3—-54+6—-7+4+2—1 Abyopev + 3 —5ioov —2
( xwpis va 16 ypbyowuey ), dxoroUbuws Aéyopev —24-6 foov + 4
( xwpls va 16 yplypwpev ) kol #v ouvexelq Abyopev + 4—7 Toov
~ 3+ dwohoUbuws Abyopev — 3 + 2 foov — 1, dxohoUfws — 1 — 1 foov
— 2. "Apa, Ayopev, 16 InToUuevov &Bpoiopa elvon — 2.

Il. TEQMETPIKH ATIEIKONIZIZ AGPOIZMATOZ

§ 12. AvvdpsBba v& dmekovioWHEy  YEWUETPIKGS THY Trpdo-
Beoiv TGV oyemikédv &piBudv Eml ToU &fovos TAV TeTpnpévov. Ak
va TapaoThowpey Y. To &poiopa —8 + (+ 3), dvaywpol-
uev &mwd TO onueiov foTw A, TO Smolov TapioTdvel Tov — 8 dmi
ToU &fovos kai TwpoywpolUpey Tpds T& Befid ool kaTd + 3 po-
véBas urjkous. To olrws eUpioxduevov omueiov, foTw B, TapioTéver
10 &powopx —8+4 (+3)=-5 (ox. 4).

A -B+d=-5 -4 .8=4
X .8 B O 1 2eA wiisEix

Iy. 4

Aig va elpwpev Td onueiov, TO dmolov TapioTdvel LY. TO
&Bpoiopa —4 +(+ 8 ), &vorywpoUuev &mwd 1o onueiov ToU &Eo-
vos, TO Omolov TapioTavel Tov — 4, fotw TO [N, kal TrpoywpoUuev
Tpds T Befid ool kord kT povdBas ufkous, &Te eUpioxopev
1d onueiov, forw A, TapioTtdvov 16 — 4 + 8 = + 4.
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"Aoxnouig

27. EUpete T& xamwTépw taydueva katd TOV ouvTwUOTEPOV TpoTIoV Kal
&reikovioaTe aUTd

o) =3 5-8-T-11-15+ 6+ 0-3  B') 1653+ Py o %+ 11

2
y _is+%—-2-_5 T 24115 | BH=1354 118 =56 —78 =15
! 1

—

2. APAIPEZIIZ

§ 13. ’Eortwoav m.y. BUo oxeTwol d&pifuol + 7 xai — 51
ZynuaTifopey TO &bpoioua (+7)+(+5), T Omoiov eUpiokera,
&v els Tov (4 7)) mpoobéowuev Tov ( + 5), dvribeTov ToU (=5 ).
"Av els 10 &poropa autd (+ 7 )+( + 5 ) wpoodéowpey Tov BeuTe-
pov &k TWV Sobévroov &pibpddv, Tov — 5, B& elpowuev

(o Tt (o B (= 50—+ 1)
ol Tov TpédToV dpiBuov Ex TGV BobevTwv. Ev yever :

AoBévtwy SVo oyeTxdv &plbpdv, Omdpyel elg Tpitog oye-
Tixdg &piBpodg, & droiog mpoaTiBépevog eig Tov Eva TV SobBévTwy,
5ibeL Tov dAdov.

Mpdyuam, & o, B elvon BUo Sobévres oxeTikoi &pifiuoi kai Be-
Awpev va elpwpev &piBudy, © omrolos TrpooTiBéuevos els Tov P,
v& 8i6n &Bpoioua TOV a, oxnuatifopev TO &Bpowux « + (—P)
&wd TOV TpddTov Kai TOV GvTiBeTov ToU Seutépou P, Tov —P. Tla-
parTnpoUuey Twpa, 611 aUTos & dpifuds o 4 (—P) elvar & {nTou-
pevos. AidTi, &v abTos TpooTed) els Tov B, 8& Exwpev
p+a+(—P)=a+(-P)+(+P) =«a, éwadh evar (- p)-(—H)=0

MapatnpnTéov OTL:

AoBévtog olouvdrmote oyetixold G&piBupod, Omdpye: elg xai
pévov dpiBuég, & omoiog, mpooTiBépevog eig Tov dobevrta, 6(5&
&Bporopa Tov idov. ‘0 &pBpog adrog elvar o 0.

Mpdypart, éxopey mx. a+ 0 =a, P+ 0=Pp k1A A1 ToU-
T0 Aéyopev OTI:

Té pndév elvar & &piBpdg, 6 émoiog, mpooriliuevos €ig oi-
ovbfimote dArov, biber dbpoiopa ToV dAdov.
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§ 14. KadoDpev Siaqopayv oyetinold dpifpuod B amd &A-
Aov a, tov dpiBuév, & omolog, mpootiBépevog elg Tov B, biber
dfpotopa Tov a.

‘O &piBuos aUTds, kaTa Ta dvwTépw, elva 6 a+ (—P) = a—P.

“QoTe 1) Siagopd ToU P &md TV a elvan a—P. 'Ex TouTwv
TapaTnPoUMEY OTL :

‘H Siapopa a peiov B edploxeral, dv el tov a mpoobéow-
pev tov dvriberov Told B.

‘H mp&kis, p¢ THv dmoiav eUpiokouev THV Blagopav OXETIKOU
&p1Buol P &md &AAov o, koAeiTal dpaipeoigt O o KaAEITal peww-
téog, & P &epaipetéog, TO B¢ oUpPorov THis dpaiptoews elvan TO
— (AR ), TiBépevov petal ToU o kal P, fiTor ypdgopev a—P

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

2 1 2 1 4 1 Syai. 5.
b e s ey e s‘)=(‘€)+(‘€) =1=z)==%
0—(-71)=0+(+N)=(+T)=+7=7, 0—(+5)=0+(-5)=(-5)=-3.

§ 15. /lagarijpneis. ‘H Biagopd &pibpol Twvos T.x. a &mwo TO
0 looUTan pé 0 —a = —a, fiTtol ué TOV &vribeTov ToU a. "Apa:

"Evd elg miv "ApilBuntuchy W dgalpeois dpitbpod Tivog Sia-
@épau Tob 0. m.x. ol 3 &nd To 0, elvar &bVvatog, pé ™V Xen-
cponoinoy T@v dpvnTixdy dplBpdv ¥ dpalpeoig alm xal na-
oa dpoia elvar Suvami.

My 0-(43)=0+(=3)=-3, 0—(+1)=0+(-1)=-1,
0—4=—4, 0-(+43,25)=0+(—3,25)=-3,25.

§ 16. Al [BioTnTes Tiis dpanptoews &piBudv Ths "ApiBunTikis
dAnBevouv kai Bia TNV deaipeciv oxeTik@v &piBudy, dmobeikvuov-
Tal B¢ eUKOAWS.

"Aoxfoelg xal tpofArfjparta

‘Opas mpwTn. 28. Na eipebouv al Sapopal :
a)8—(—4) P)—-18—(+19) y)—14—(-7) &) 09— (-5,13)
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5 . > 1 : 1 ol g
&) 2,25 — (~ 1,65) or) 2= —(=3 ) 59+ ~(~75)
1) Aeifare, oT1 elvon a—-P= (a+ Y)=(B+7Y)

‘Ouds BeuTépa. 29. Elpere T& tfaydpeva Tdv xarwd mpdfecov:
o) 1204 19—(—18) p') —17—(—4)+(+8) y) -5 h;._ + (—6 -41-) -( - _i-)
§") Acifare, 6T elven a—PB= (a—y)—-(P—Y )

30. EUpere T& Efaydpeva TidY k&Twd mphfewy :
) 2-7 B)8—10 ¥y) 1,5-22 &) 15-230 ¢) 1,25-9,65
ot') Aelfate, T elvan a—(P+y) = (a—P)—Y-

‘Opds Tpitn 31. Altave mis TO tvepynTixov Tou xal EAarTTddvel 76 Ta-
enTikév Tou xoard 1 564,20 Spy. Tiva petaPorfiy wedaxiver f) weplovgia Tou ;

32. 'EAarrdover Tis TO dvepynmTikovy Tou kamd 15 484,3 Bpy. kol alfavel To
TraBnTikGY Tou kaTd 162 384,70 Spy. Tolav petaPoAnv madatver f) meprovoia Tou ;

33. *Avaywpel Tis Ex Tivos Gpiopévou onpeiou A. BuBile tw' elBelag 680l
238 pérpa pos Ta Bebid kad @Bdver els 10 onueiov B. Téoa pérpa mpémear v Pa-
Slom & ToU B mpds T& dpioTepd dml Tiis aUTis elBelas, Sik va pBdon) els To on-
pefov I, &méyov &md Tou A 4 846 petpa:

34, Xdver 115 15 016,3 8py. Méoa mpéme: va kepbion i vix Eyn 8 958 ,65 &py.
TepioooTépas TéV Sowv elxev &pXIKes ;

I. AATEBPIKA AGPOIZMATA

§ 17. “Eorw 10 (+5)—(+3)—(—4). L& v& eUpwopev arrd &pkel
&wd T (+5) v& doouptowpev TO (43), OTe elplokopev (+2).
"Amd T Earydpevov ToUTo (+2) v& dpaipéowpev T (—4) xai U-
ploxoey (+2) — (—4) = (+2)+(+4) = +6.

‘H dvwTépw Exppaots kad &AAan Trapduoicn Aéyovral dAye-
Bpixd &Bpolopara. "Hrol:

*Alyefpixdv &bporopa Aéyetar pia duolovbia mpoobBécewv
xal dpaipéoewy, al dmoiat onpewwvovrtar énl oyetix®v &pld-
pov.

§ 18. "Eotw 16 &AyePpikov &bporopa a—(+P)+(—y)—(-5)

©d& Belfwpey, 611 ToUTo looUTtan pé a+(—P)+(—y)+(+8) .

Andira

A& ThHv elpeoiv ToU Ax v eUpeotv ToU

a—(+B)+(—-r)—(-8) e H =y it 0]
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1) ’Amo 1o a 6& &eaipe- 1) Eis 70 o 8& mpoodeiowpey
owuev 10 ( + P ). 16 (— PB)’ &AA& ToUTo elvanr TO aUTO
pE TO VA AQUIPECUIHEV amd 1O o
1 (4 B) (xor& TOV dpropdy TS

dpaiptoews ).

2) Eis 16 tfoyduevov, TO 2) Eis 7o #Gorydpevov, TO O-
dmroiov 64 eUpedfi, 8 mpoobé- molov B& eUpelf 8& mpoobicwopey
cwpev. 16 (—y). T (—Y).

35 'Ano 1o véov Efaryope- 3) Eis 10 véov éayduevov 8
vov B& &paipéowpey 1O (—8) mrpoabéccopey 1o (+4-8)' GAA& ToUTO

elvon TO cUTd pE TO VA GQUipECo-
pev &ard 1o Eoryduevov 16 (—B).
‘Emoptvess elvan 1 a—(+ B+ (—y)—(=8) = a4- (—B)+ (—y)+ (+5).

"Htol, &v dAyePpikov &Bpoloua SlvaTan v TpaTi)] &l &AAo
ioov Tou &fpoioua oxeTIKGY &piBuddy, ki dvtioTpogws. Tl X.

ot (—P)+ (- y)+(=8) = = (+ B)+ (47 )—~(+8).

‘Ex ToUuTtwv TrapatnpoUuey 6T :

“Otav €ig &ryePpuidv &bpowopa &pbpdéc wig Exy mpd av-
700 16 + Tére 6 &piBudc adTds mpoatiberor, Evd dtav Exy mpd
adtod T — véte i) Apaipeitar 6 &pBpog adrdg ¥ mpoorife-
TaL 6 dvriferdg Tou.

"Ex 16V dweotépw &Bnyoupevor Bexdpsba ST, &v o elvan dpi-
Buss Tis (Bi1dgopes Tou 0), 16 +-o TOPIoTAVEL TOV &, £V TO — & Tra-
pioTarEl ToV QvTiBetov ToU o OUtws Eyopev: + (45) = +3.

—(+7)=-7, +(-3)==-3, —(-6)=6.

‘H dvwrépw ouvdrikn SUvaran v ékppaoti) kai g EEfs

Avo SiaSoyixnd cduPolra eic dAyefpindv dbpoiopa éx TEV+
xal —, SUvavrar v& dvrixatactabolv peé &v povov, 1o + pév,
dv t& §vo Sruboyxd oUpPora elvai & adrd, pé To — 8¢, av ta
Siaboyixa ovpPolra beév elvar Ta avTd.

"Hror: 1) "Av 1& SiaBoyixa oUpPora (es adyeBpixov &dpoi-
opa ) elven pi T oeipav + -+, 8& &vmikaTaoTaBolv pe .

2) "Av T& BiaBoyik& oUpBoha (els dAyePpikdy &Bpoiopa ) el-
val gé Ty geipdv — —, & dvmikarraoTabolv ut -+

3) "Av T& BiaBoyikd oUpPoia (els dAyePpicov &Bpoiopa ) €l-
vai pd THY oeipa&v -+ —, B& dvrikarraoraBolv pé —, kai
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4 ) "Av Ta Siadoyikd oUuPora (els dhyePpikov &bpoioua ) el-
val pg TN oelpav — -+, Ba dvtikaTaoTaBolv pe —.

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

(+3)+(+6)+ (-8)+(=1)+ (+1)=34+6-8-T41=10-15=-5

§ 19. Koaholuev dpoug dAyePpikol d&bpoiouaTos Tous dpifuous,
ol omoiol TO &mwoTeAoUv, EkacTos T@Wv OTolwy ExeEl TO Tpdonudv
TOU + 1| —.

OUrws els 10 dAyePpikov &bpoiopa a—P+y—b—e ol épor Tou
elvanr o, —B, y, =8, —. Kard Tadra.

av dAryePpucov &Bpowopa elvar dbpoiopa TV dpwv Tou.
M. T (+5)—-(—4)+(-,‘- %)—(—8) elvar &Bporopa T@v (4-5),

—4),(+ —:52-) ~(=8), fitor T@v +5, +4, +%, +8, xai Eyouev
2
=

Zuppivws pé Tas 1810TNTas S1d Tous TpoofeTious wids Trpoo-
Btocws oyeTIKDY &p1BUGY, EXOpEV OTL:

Elg dAyeBpixov dbpolopa duvapeda va dArdEwpev thv Béawv
t@v dpwv Tou. .x. elvan a—P+y—b+ e—n=e—P+y—n+a--b.

Elg dAyePpixov dBpoiopa Suvdpeba v dvrixartaotiowpev
pepixoug 8poug tou pé To dbpolopd Twv, xal dvricTpépuws, Su-
vapeba el dAyeBpixdv dbpolopa va dvrixataatiowpev éva dpov
pé to dbpolopa EAAwy, TOV dmolwv adrdg elvar &Bporopa.

(+5)-(—4)+ (+ 2) ~(-8) = 5+4+ & +8=174 = =17

"Hot :

"Toyver xal 8" dAyePpwdv &Bpotopa & vépog Thg dArayiig
'rﬁg Béaewg TGOV ﬂpOUGETéwV ®ai ‘tﬁg &VTLKGTQUT&UEQQ TpOT-
Betéwv Sia tobd &bpoiopatids Twv.

. —(--5)+ (1)—(+4)=5-T-4=(5-7)—4=—2-4=-6,
10—(+7)+(=3)=(T+3)—(+7)+(-3)=7+43-7-3=10-10=0.

"AgoU dhyePpikov &Bpoioua Buvaren va Tparrf els &AAo foov
Tou &Bpoloua OXETIKGY GpIBUGY kai dvTioTpdeuws, EmeTan 6T :

Ak va mpoobéowpev dryePpixdv dbpoiopa el oyetTixdy
dpBpdv, dpxei va mpoobBéowpev elg Tov oyxerindv dplBpodv Tolg
8poug Tol Gbpoloparog, €xaotov drnwe elvar elg vd dbpolopa
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M. %« + (P—y+5—€) = a4p—y+5—¢.

Ak va mpocBéowpev Sobévta dhyePpixd dbpoiopara, dpxel
vé oynpatiowpey &v dAyeBpixdy dbpolopa pe Gpoug Toug TGOV
SoBévtwy &BpotopdTwy xai éxastov émwg elvar eig To Sodiv
40polopa, €ig 7o odmoilov UTdpYEL.

M. X (o+P—y+8)+ (—e+—n) = ot P—y+8—e+{-n.

§ 20. "Otav eig Sobiv dryePpindv dbpoiopa dANdEwpev ta
rpéonua TOV Spwv Tou, mpoximrel dAyefpuxov dBpoopa avri-
Betov Tob Sobévtog ( itoL 1o EEaydpevév tou Ba elvar dpiBuodg
&vtifetoc Tob EEayop.évou &pibpod éx Tob Sobévtog dBpoioparog).

Aibm, 51 v& eUpeopey TO Efarydpevov ToU SobévTos dAyePpixkoU
&bpoioparos, 64 eUpwpev TO EBpoiopa TRV BeTikédy Spwv TOV,
forw B¢ 1 &mwdAuTos Tipf Toutou A. “Emerta 8a eUpwpev TO &fpor-
opa T&Y &punTIKGY Spwv Tou, kad foTw 1 GmOAUTOS Tipf TOUTOU
B. "Av uiv elvon A peyohUrepov Tou B, To 8obtv abpoiona iooUTan
ut +(A—B). "Av 8¢ elvan 10 A pixpéTepov ToU B, 1o Bobév &bpor-
oua looUran ¢ —(B—A).

"Av elvon A = B, TéTe 10 Bobtv &bporoua elvan Toov ué 0.

"Orav dAA&GEwpey TO ofjua EkAoTOU bpou TOU BobEvTos &A-
yePpikoU &Bpofopartos, of Bemikol Spor 8 yivouv dpvnTikol kad ol
dpvnTikoi 84 yivouv Betikol. Elg To vov alro &bpoiopa, 1o &-
Bpoiopa TOV BeTkGY Spwv Tou B& Exn &woAutov Ty B, 1O BE
1oV &PUNTIKGY Gpwv alToU B& Exn &mOAUTOV TV A.

"Av Aormrov elvan & A peyoUTepos ToU B, 10 éfaryduevov (ToU
véou &Bpoloparos ) 84 lootran p¢ — (A —B), &v 8 10 A elven -
kpéTepov Tol B, To v Adyw &Bpolopa fooUran ué + (B—A), av
8t elvan A = B, 16 &Bpoiopa iooUtan pe 0.

Moaparmpoluey Aoirov 8T, kai kaTd Tas SUo TEPITTTOROES TO
EEaryopevoy ToU 81° &AAaryfis ToU Trpootipou TGV OpwV TTPOKUTITOV-
Tos &Bpoiopatos elvar &vtifeTov ToU éfaryoutvou ToU Bobévros &-
fpoiouaTos, dtav 8t A = B, Exouev éfaydupevov 0, TO dmoiov ExEl
&utifetov 10 0.

§ 21. Awx va dpaipéowpev dryePpixov dbpoiopa dmd oxe-
Tixby &ptBpdv, dpxel va mpoocbéowpev elg Tov dpBpodv Tolg
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8poug ol dfpoicpartos xal xabéva pe HArayupévov Td mpdanuov.
TT. x. &opev —a—(B—y+8) = —a-B+4y—b.
Awbm (xara TOV Opioudy TS dpaupéorws ) &piel va Tpooté-
cwyev els 16 —ax TO AvTibeTov TOU P—y+8, 10 oToiov elvan, ds &uew-
Tépewo Eeibopev, TO —P+y—5.

§ 22. ’Eviore wopoiciropev  Trapévlectv, Evios Ths dmolag U-
Tépyel &Bpoiopa dpibuddy, kad &v pév PO wlThs Umdpyn TO +,
ypdpouev Tous Spous ToU ddpoiopcaTos EKaoTov pE TO TR alTou
ofjue, &v 8¢ mpd alrfis Umdpxn TO —, TOTE ypdgousr Tous Gpous
ToU &Bpoiouaros, &AM’ ExaoTov pe avTtiletov 1ol mpd altol mwpoot-
povu. TT.x. Exomuev :
+(3-5+6—T) = 3-5+6-7, (—o—Pp+y—8) = —a—-P-+y—5,
—(3-5+6-7) = —34+5-6+7, —(—a—P+y-8)=atp-y+5.

‘AvTicoTopws. Eviote el dhyePpicov &poiopa ypapousy
Tous Spous Tou Evrds TrapevBécews () &yxuAdv [ 1), kal &v upév
Tpd avuTiis Béowpev TO 4, gkaoTos Spos évres auThs Ba #xn TO
Tpdonuoy, TO &mroiov Exel kai eis To Bobev &fpoiopa, av B¢ Bioco-
pev wpd aUTHs TO —, EkaoTos TV EVTOs aUThs Gpwv B Exn TO durri-
BeTov éxeivou, TO Omroiov £xel TO Bobév &Bpoicua.

M. x. &xopev —3+5-7—8+415-6=-3+45-7+4 (-8+15-6)

—34-5—7-8+15-6= —3+5-7—(8-154-6)
a+P—y+8—&=a+t+p+ (—y+58-¢).
a+P—y +8—€ = at+-p—(y—8+¢).

II. TEQMETPIKH ATIEIKONIZIZ AIAQOPAZ IXETIKQON APIOMOQN
"H KAl AATEBPIKOY A@POIZMATOZ

§ 23. Auvdpeba v dmmeikoviowpsy  YeWPETpIKGS THY dpaipe-
o TV OXETIKOY &piBuddy &l Ts elbeics TV &piBudv cos EERS
*EoTw, 6T Exopev THY Slagopdy —4— (+5)=—-4—-5=—9,
EUpioxopev 16 onueiov, TO Omoiov TaploTavel Tov — 4, foTw TO
A, tmi Ths evBeias TGOV &pBudY xai Tpoywpoluey Em’ aUTis &pi-
oTepd aUToU KTk 5 povadas, OTe elpiokopev, EoTw TO onusiov B,
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T6 dmoiov mapioTével THY Siapopav —4 —(+5)=-9 (ox. 5). A
V& ToapaoThowpey THY Siagopdy Y. —1—(—4) = —T7+4=-3, Tpo-
XwpoUpey &k ToU onueiov, éoTtw A, émi Ths eubeias TV &piBuddv,
TO dtroiov TraploTAVEl TOV —7 KOTA TETOQPAS Hovadas Tpds T Be-
81& olrroU i This eVBeias kai eUpiowopev onueiov, foTw [, wapl-
oTavov Thy Biagopav —3.

B -7 -4 ) e
X' _4_ (+5):-9 A ~aid=salsfe il @an 3l 5 X

2D

Ko’ &vdhoyov Tpdmov ipyaldpeda Bid va TapaoTHOwHEY GA-
YePpikov &bBpoiopa émi T eUBeias TGV ap1Budv.

"AoxfhoeLg

35. EUpere T& k&Twh Efaydpeva kal TApACTNOOTE QUTA YEWHETPIKGDS.

1

ey RS i e i {3')—372—2-—&—4—8—7——;
TR L g

Y) (44 5-8)+(3-2-7+ 4) &) (- S+ -4)T (-—2 -5 +5ks)

O3-5-6-13 ) (ert (59 105+ 1)

36. Els 16 3 —5— 4+ 7— 8-1—15 Btoare pdvov Tous dpous TpiTov, méptrTov Kal
Bctov dvrds TrapevBboews kaTaAAiAws, GoTe Tpd aUTis va TEBT TO + kal Emerta
Tpo Tiis &AANS TapevBéoews TO —.

3 : -
37. Eis o &bpoiopya — 6 -;— +7-12—-74+5-— - Béoae povov Tous O-

pous TpdTov, TpiTov kal TeAeuTaiov kaTaAAfAws tvTos Tapevbioews, doTe Tpd
alrriis va TeBf) T6 —, kai Ewerta Tpd Tiis &AANs TapevBioews va TeBR TO +.

3. IOAAANIAAEXIAZMOZE

§ 24. Holrandaoiaopds oyetrixod &piBpod a émi &Adov £
Aéyerar #) mpakig, pwe ™v dmolav oxnpatiletal &x ol a Tpivos
&p1Opdg, drwg & B SOvatar va oynpatiody &x tig Betixijg nova-
8o¢ xal T@OV pepdv avTG.

Of Bobévres dpiBuoi Aéyovton mapdyovres (O o moAlamAa-
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cuaotéog kal & B moAAamAaciaothg). ‘O mpokUTTwy dpiBuds Ex
ToU ToMaTAaoiaouol AéyeTal yivépevov, TO B¢ ouuPolrov Tiis
mpdgews elvan TS - A TO X (i), TiBéuevoy peTafy TOV Tapayov-
Tv. OUtws 6 ToMamAaciaopds T@v o kai P ouvpPoAilera pe
axP @i a- B, TO & ywouevov oty pé ap. "‘Otav 6 €ls TGV Tapa-
yévrwy elvar 0, TO yiwopevov épiletan foov pg 0. "Hror . x. o0
=0, 0.a=0, (-3)0=0, 00=0.

a’) Mg mohhanhacialopev apiBuov ini hhov Berikov.

Kord T& &uwTépw, TO ywdpevov, m.X. ToU (-+4) é&mi &\hov
Ty 1OV (43), &véyetan els ThHY gUpeotv TpiTou &pibuol, o dmoios
oxnuaTiletar & ToU TpwTou (+4), Smws 6 Beutepos (+3) Bu-
varan v& oynuoTioddj &mwd thy +1. ‘Emadn 6 (+4-3)=1+1+1, 6a
txeoney (+4)-(+3) = (+4)+(H)+ () = +12

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

My. 1 (-9)- % onuaivel va elpwpev TO TéTapTov ToU —9

; » x 3
kai Tolro v& ToMammAacidowpey Eml 3. "Hrol Exopev : (-9)- =
27

~ 2 3=(-Z)=—63 ‘Emoutvus:

Té yivépevov oyertixod dpibpod énl dAlov Betindv Exel ané-
AuToV Pév TRV T YIVOpEvoV TAV moAvTWY TIUdV TOV Tapa-
yévtwv, mpéonpov 8¢ T6 Tol moAdamAaciagTéou.

B) Mg mohhamhacidfopev dpiBuodv &mi dMhov dpvnTikov.

*EoTw, &Ti {nTEiTon TO yivopevov (+8)-(-3).

Té (—3) Buvaran va yivy & Tis -1, tav AdPwpev v &vri-
Betov s —1 kai TaUTnv EmavaAdPwpev ds TpooBeTéov Tpis. “Apa,
Bi1& v& eUpwpev TO yivopevov (+8)-(—=3), 8a AdPwpev Tov dvriBeTov
ToU (+8), SnAadn Tov (—8), xai TolTov & travaAdPwuey Tpis
Tpoofetéov. “Hror & elvan :

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

Aix Tov alrrdv Adyov Aéyopev, 011 (—8)-(—3)=(+8)-3=24. "Apa:

Té ywopevov oyerinold &plBpol éml dAdov dpvmrindv Eyer
dnédutoy pév TIERY TO YIvépEvoV TGOV ATOALTWY TILDV TOY
napayévrwy, npbéanpov 8¢ 16 dvriBerov Tob moAdaniaoiactéou.
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Tx. elven (+9)v(k %)2 ~ %5 (=5)-(—6) = 30.

"Ex TGV Trponyoupéviov guvdyopey Tov EEfis yevikOv kavova :

§ 25. Awa va moAhanmAasidowpev SGo oxetinolg dpBpole,
noAlanAacidlopev Tdg AMOAVTOUG TIUAG TwY Xal TO YLvOpevov
AopPdvopey pe to 4+ pév dv ol mapdyovreg elvat odpdavupot, we
T0 — 8¢ av elvar érepdompol.

§ 26. 'Ex Tdv dvwTépw EmeTan, 611 of == Ba. AT kot THY
EUPECTV TOU ylvopévou TGV dmorUTwy Tipdv T&OY dUo TaporyovTwy
a, B elvon &Bidgopov Toios ik TEOV TrapaydvTwy AapPaveTal KoTd
gepdv TpdTos 1) BeUTepos. ‘Emouévas, & vépog Tig dvripetadé-
cewg TV mapaydvrwy ( 8" dpiBpoug thg ‘AptBunTingg ), loyder
xal §1& 8Vo oyerixolg mapdyovtac.

§ 27 [wopevov TOAAGY Trapoydvtwy Spilouev kabx kai elg
v ApiBunTixnv.

M x 3+ (=5 )-(—4) =[3:(~5)]-(~4) = (~15)-(~4) = 60.

Ev ytver Exopev: aPy=(ap) -y

ayd = (o )y:5 = (aPy )5 = (aPyb)

Hion: o) (=3)-(+5)-(-2):(~1):-(-5)=(~15)-(=2)-(-1)-(-5)
= (+30)-(--1)-(-5) = (-30)-(-5) = +150.

P ) (3)(=2):(=1)-(+5)=(+6)-(—1)-(+5)=(-6)-(+5)=-30

"Ex ToUTwv Tapatnpolpev &T1 :

To ywvépevov moAAdDY apayéviwy EYEL ATOAUTOV Pév TILNY
T yLvopevoy T@MV GTOAVTWY TIROY TOV TapayévTwy, Tpdonov
5¢ 10 4+ pév dv T mAW0og TdV dpvnTiX@V Tapaydvrwy elval
dpriog dplBudc #) 0, 76 — b¢ d@v vd wARbog TV dpvnTiXdV mapa-
yévrwv elvar &plbpdg mepirtog.

Elvat qpavepdy, 8TL 16 yivdpevoy modA®v oY eTindy dplBudv
b¢v petaPdiretar, dv dAdaydy b déoig TV mapaydvrwv.

*Av el TGV TaporydvTwy YivouEvou TTOAADY TrapaydvTwy elval
0 76 ywépevov elvau 0.

X (45)-(=3)0-(+6) = (-5)0-(+6) = 0-(+6)=0.
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MOAAATIAAZIAZMOZ AFIOMOY EMI+ 1 "H EM —1

§ 28. Maparnpoluev oI, ToAaTAGCIaoUOs OXETIKOU dpifuol
gl 4 1 piv onuaiver alrov Tov &pifuov, émi— 1 8¢ Tov &vTifeTdV
Tou. OUtes éyopev a-(+1) = a, a(=1) =—a-(+1) =—7,

I (4a) = (+e)-(+1) = +a,
(~1)-(+e) = (+a)(—1) = (=) (+1) = —,
(~1)-(~2) = (=) (1) = (+a)(+1) = +=
M.x. elvon : (—4)-1 = 1.(—4) = (-1)4 =4, (+5)-1=1-(+-5)=5

(5 (D =(1)(5)=+5, & D=V (+5)=-F

Al i5i1étnTes ToU yivopévou &pibudv Ths "ApiBunTikiis &An-
BeUouv kai &tav ol Tapdyovtes elvan oxeTikol dpiBuoi, N &mobeifis
8¢ elvon elkohos.

Otrew Y., & a= P, 6 elvan kal pa= pP, dmou a, B, p elven
olodnmroTe &pifuoi.

'AoxfoeLg
‘Opés wpoTn. 38. N& ebpebolv T& ywdpeva:
a) (-5)-(+8) B) (+18)(—H Y ) N)(+15)
8 ()T e) (84)(—66) ot ) (-9,8)-(8,5)-(4.3):(2,3)

0) Acifore &1 a-py-8 = y-ap5, &étav @, P, y, & evan oyeTikol &piBuoi.
‘Opds SevTépa 39. “‘Ouoiws eipete T Efarydueva TdY ké&Twd Tpéfewy :

a) (=3,9)-(-7,6) B (+946) (-3,5)

¥) (=9)-(=T)-(-3) 5) (+ 4—) (_3%).@‘6,8)
40. ‘Opeiws Té:

: 2 3 ;

«) (-16)14 (- 5)- (-3 5) BY (=3,1)-(+6)-(+8)-(=7)

Y) (+7)(—4)-(+8)-(+5) §') 0,6 - [ (+9,74)-0,9-( +-6,5) ] 03

41. EOpete T tfaydpeva :
) (=3)-(—4,1)-(~2)+8-(~2.4)-(~5)
B) (=5.1)(=32) (=1)-12:(-3,2)-(-4)-(-7)-20
. D 3
42, Elpere T&: a') -g-(——s-)(— %)-(24-5—8)

4

B) 32 (~ + 5 - 04) = 5[ 0014+001.(-54) |
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43. Edpere 16 0,53-(—12,)-(-3—4)+19-(-0,45).

44, EGpere T&: : :
&) (-5)-(-9) ) (=22) 1 »(-15) (%)
5) (-3)-(-5)40 ¢) (-3)60.(-T)

ot') Aetfore, dm elvan a- Py 8-e= (a-e)-P-y 5 dwou o, B, Y, 5, €
elvan oyeTikol &piBuol.

L'y Aelorre, &11 (aPy) - Bel)=a-B-y-5-¢-, &mou ol maphyovtes g,
B, Y xal ol 8, g £, elvan oxeTikol dpiBuol.

4. AIAIPEZXIE

§ 29. ‘Qs yvwoTdy, &vrioTpopos &pibuds m.x. ToU 5 (Tiis ‘Api-
BunTikfis) keAeiTon T % & &olos, ToAlAamAacialbpevos Eml TOV

5, 8idel ywéusvov—;- x 5= 1. "Eotw oyerikds &piBuds o, Gidgopos

ToU undevds. THv Exppaoiv Sudpopog B& TapioTdvwyey uE TS ouu-
Bohov 5k, B& ypdpowpev 58 a7 0 xad 8& draryyéAAwpev : a Bidpopov
Tol pndevds. Kaholpev &vrlatpogov ToU a (7:0) Tov &pibudy, &
dmoios Exer &wéAutov TV &vrioTpogov Tiis &moAUTou Tiufls TOU

a xai Trpéonuov TO aUTd wE TO ToU a, fiTol 'rbv{T. M.x. &vrioTpo-

905 ToU — - clvn & — 8, TOU — 6 & ——, ToU — 3,4 °—i.li=
10

N e toU+ 16+ IO 18— 1.
Td yiépevov oxeTikoU &pibuol (£0) &l Tov &vrioTpogdv Tou

looGran pé 1. TLy. Td yivbuevov 8 -%—:%: 1, ToU _%. (-8) =
= 4 %—:-}- 1 x.T.A

Aobdvrwy bbo oxeTindy dpibudv a xai B ( évd elvar B5£0)
Ondpyer tplvog oxerixdg &pibudg, & dmoiog roAlanAacialope-
vog émi vov B, Siber yivépevov Tdv a.

MpdyuoT, &v TapaoThowuey wé y Tov {nroupevov &pibudy,
Tpémer v& Exwuev y - B = a. ToAharmAaoidlopev Tols foous aurols
&p1Buous i -;—, &re AapPdavopey :

1 1 Lt 1 Al L= e
Y'B'T=°3‘—5‘ ul Y‘(ﬁ‘T)—G'T. A y=a«a B p

3
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Kai 1@ 6vti, &v moAAamAaciacwpey TOV y 1| TOv ioov Tou

; el P, Exouev —gﬁ Pp=c. —-E ==

§ 30. Awipeaig oyetixod dpBpod o 8 dAkou B ( 5£0)
Aéyetal W) mpakig, pé v dmoiav edpioxetal TpiTog ayetinog a-
ptbpog v, 6 érolog, moArandacialopevog éni tov B, 8ibel yivo-
[LEvov TOV d.

Ek Tdv Sobévrwv &piBudv & a Aéyetan Siaipetéog, O B Srar-
pétng, ki & [nToupevos y mmAixov, TO 8t oUuPoAov Ths Bioupé-
oees elvan 16 () (8ud f) mpdg) kai ypapeTan peTafU TGV o kai P.
a
B
oTaols QUTT KAQOUOTIKN T dAyefpixov x)\dap.al HE dpBunThv TOV

To TmAikov ToU o : P oupPoAilopev kai pé ——, Aéyetan 8¢ 1) Toapd-

o kol mapovopasthy TOV P, kai elven fgf = —

B

"Eotw, &1 [nreiton 16 mrnAikov .. (+8): (4-2). Maparnpol-
pev, 6T1 & [nTovUpevos dpiBuds O& Exn Tpoomuov +. AoTi TO yi-
vépevov ToU [nToupévou &piBuol émi Tov Sicpérny (+2) wpéme
va elvan Betikdv, &ooU & Biauperéos (+8) elvan Betikds. ’Emreidn
8¢ 1) &méAuTos Tipf ToU TmAikou ToAAamAacialopévn i 2 TrpéTel
va 8i6n yivopevov 8, 8 elven fom ue 8:2 = 4.

*Hror Exopev (+8): (+2) = (+49).

“Eorw, 6m {nreitan (+8): (—2).°0 InToluevos &pibuos 6 &xn
10 Tpdanpov —. AGTI TO yivduevov autol Emrl Tov Siaupétny (—2)
mpémel va elven BeTikdv, Emeidh & Bicupetéos (+8) elvan BeTikos.

*Apa Exopev @ (+8) : (—2) = (—4). ’Emions eUpiokouey, oxemrTsd-
pevol opolws, 611 elvan : ;

1

(B)i(=D)—th 522 kg0

Té mnhlxov Tijg Siaipéoews 8Vo Sobévrwv oyetindv dpi-
Oudv ¥xel dmdiutov TRV TO TNAlxov TGV droddTwy TILDY TOD
Siaiperéov Sid Tob Siapérov, xal mpbompov Betixdv pév dv ol

5oBévres dpiBpol elvar dpbampol, dpvnrindy 5¢ dv elvar érepo-
ompLoL.

"Apa :

Hagpadelypara : (—5): (4+6) = — _2__ (_%): (+ %) o
) %=(—%)-—§~: = 195 =+ 2= +3.
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‘H Sialpeots &piBpol Si& ToU 0 elvan &8bvatog. AT Gv Y.
Exwopey THy Bixdpeciv (—6) : 0, [nreiton &piBuds, & omolos, TOAAQ-
TAagaléuevos i 0, &iBel yivopevov 16 — 6. Touro Spexs elvan &-
Buvarrtoy, S16T1 Trag apibuds ToMaTAaotaldpevos Emi 0 &iBer yivo-
Hevov 0,

"AAN’ oUBE v Snpioupyfocpey véov eldos &piBudv elvan Buvartov,
DoTe V& kaTaoThowusy THY Bialpeory Hi& ToU 0 Buvarrhv. Ao,
Qv .. Umfipye véog TotoUTos &piBuds, EoTw & a, 6 omolos fa elvan
TnAikov 107 —6: 0, O& Exwopev —6 = 0-a. "Edv TOAACTTAGOIGTWHEY
ToUs ioous TourTous BTl ToOv aurtdy &pifudy, EoTw TOV 5,TTpoKUTITOUV
oo, "Htoi —6.5 = 0.a-5. *AMN\&ooovTes Thy Béow Tév blo Te-
heutalwy TrapaydvTwy, eVpioxopey —6.5=0.5-a=0-a ( émedn evo
05=0). *ANG 10 piv —6.5=—30, T& 8¢ 0-a=—6 (#§ Utrobéoews ),
Gpa B Eywpev —30 =—3, TO dmoiov elvan dBuvarTov.

‘H Biadpeots ToU 0 &1& Tivos dpiBuol (540) Sider nAikov 0.
Ot my.0: (=7) = 0 At elven 0-(=7) = 0.

Al 1814TnTEs s Bicapéioews &pilBpdv Tiis "ApBunTiis &An-
Delouv kai &Tav ol dpidpoi elvan oyeTikol, ArobeikviovTan B¢ EUKO-
Ao,

'AaoxfoetLg

‘Opas mpodTn. 45 N& eipebolv T& TmAika:

a’) (+2):(=7) B) (-43): (+9) y) (-49):49 &) (—1944): (-36)

©) (-095): (+0,5) or) (—349): 1,8 ') (~1425): (=32,1)

n') Na Beydii &n1 a:pP=(ay): (By) av & a P, y evar oxemicol &pibpol.
‘Opds Sevtépa. 46. EUpere & Eaydpeva:

sty 4 .
@) 35:(-1-5):8 ﬂ)(—9,6):0,7:6%

1
¥) (D4 i (-3 ) 42
47. ‘Opolws T&:
e’) (=34): (-9-8), P) (-18):9-(—4):2, ¥') (=25): (-5): (-5): (-3)
48. N& ebpedi] & &yvwoTtos X, doTe va elvan :
a') (—40)x=160 P) (-6) -x=24 Y) 12.x= 48
) (-3)-x= (~15) €) (3,14) -x= -1884 oT) (- ?7*3) -
49. Na deiybq) omi:
o) a:p=(a:p): (P:p) évha a, P, p, elvar oxemxol dpibuol (p 5= 0).
B) (aBy):a= Py Y) a: B-y)=(x:P):y.

_7_
12
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A’ KAAEMATA AATEBPIKA*

§ 31. Ta xAdopaTa ué Spous OXETIKOUS &piBpols, T& omoia
xehoUuey dAysPpixd xAdopata, EXOUV TAS 516N Tas TV KAQOUETWY
pe Spous &piBuous THS Ap1BunTikAs &moSeikvuovTal B8 auTtai EU-
KdAws xal B1& ToUTO &uaryp&@opEy KOTWTEPW T&s kuplwTépas E§
aUTév.

1y. Nag oyerixog apibudg a m.x. Suvatdy va Bewpndy wg
xAdopa p¢ mapovopasthy 1, et 3‘1" = a.

2a. "Edv el xAdopa & mapovopasTig TOU elval loog pe Tov
&plbunThy Tou, Té xAdopa loobTat ut 1, oL Exopev “'1-% =4

37. Auvépeda va ToARanAaclaowWLEY 7 va Salpéocwpev Tolg
Bpoug uAdopatog énl Tov aldTov &piBpov (#0) ywpig va peva-
BAn6f % 4Ela Tob xAdopavog.

a
a (7)

OUTws EXOMEV . X. %z%:—%, ?:(;E—) y #+ 0.
Y
4&y. Buvdpeba va dAAGEwpey T& npéanpa Tév Svo Spwv xAd-
opatog ywplg v& petafandi &Ela Tou. Ai6TI dAAaYn T&V OT-
pérwy Téy dlo Spwv ToU KAdopoTos Elvan TO ortd pé TOV TOAAa-
TAaoiaopdy ExdoTou Spou tmi (—1).
Olrrews Eyouev T.X.

4 4

-1 1 3 e Seakal e g Dk D s g

=5 WECUSE SCRE Gy R e T Rn T gy gt SR
g e 3

5v. Auvdpeda v drdomolfiowpev &v xAdopa S1& biapéoewg
@y Spwy Tou pé ToV abTdy dplbudv (#0), av Siapoivral
dxpLpag.
. 6 62 3
OUrws Eyouev T.X. — T g
B ra.p

Lok
.o P _F.

o

I~
b
-

a-5 > ! o5

* Tpéros & "EMAnv uabnuatikds Midgavros ( Tiis *AheEavbpeias ) EBwkey aU-
ToTeAf] onuaciav els T& KAdopaTa.
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6n. AoBévrwyv xhacpdtwv ( mepiocoTépwv Tob évdg ) ue
Siapdpoue mapovopaatas, dSuvapeda va ebpwpev lodpibua adbtdv
xai dvrtiotoiywg loa mpdg abra, Eyovra Tov avTodv mapovopa-
oThy, @v moAlanmAacidowpev ToLg Spoug éxdotou TOV Sobév-
TWY pé TO YivopeEvoy TOV TAPOVORAOTOV TdV EAAwv.

a @, a,
P’ B P
s o - 51 [ 9__1_'=ﬂ'ﬁ'pl o Tt a-p-B
5 51 9: B, Bi-B-By ' Px  Pe-P-B’
lvan Be 1o eupeewm duwwua.

Elvan gavepdv, &Ti duvaueba va Tpéywuey Sobévta trepwvupa
KAdopaTa els Opwvupa, Bid TiS Xpnoipotroifioews ToU #AayioTov
kolvoU ToAlAamAcoiou TV TapovouaoT®dv Tou (&v elvan ToUTo
OKOTIHOV ).

Tn. Té yivépevov 800 xraopdtwy elval xhdopa pé dpiBun-
T™v Té ywépevoy TdOV dplBuntdv xal mapovopasThv TO TOV
Tnapovopact@®v TV Sobévrwy.

a o = a a -
My owey 5§ =575 F Y= 5 1T =5 -

8n. A va Saipéowpev dplBudv Sud xAdopatog, dpxel va

noAdanAacidowpev éni Té dvriotporov uddopa Tol SobBévrog.

[.x ExoHev yia TQ KAGOPQTQ

~

QUTews Exopev s gl wBs e AN LI (f_)(“_)=(%)
%‘. L

~—
a}
2

'"AoxfioeLg

50. EOpete Ta tfoarydpeva TV
-25 —_3 - 121 _5 __4 1 _3 —_8 2 11
-15 48 = ) -8 -9'32 57 T T B )
51. Tpéyate els dpavupa Ta brdpsva khdoparta pi 10 EA&y10TOV KOOV TIOA-
AamAdoiov TOV TTapovopacTiv TV :
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a ) 37 _83 :“21 8 ) 8; __2_5"' Tr "'3—
o iy e 1 3 oy 3 gpicooue B 1
POuS=gR SoiPS oor PESOXY ENTVE e N i # it SRR 1o
! gprvoiny 7 3 Jwad it A
¥ 75, Sl VB SRR DT BshivED oF BN vl

E'. IIEPI AYNAMEQN ZXETIKQN APIOMQN

1. AYNAMEIZ ME EKOETAX ®YIIKOYZI API6MOYZ

§ 32. Kafoxs (els v "ApiBunTikfjv), T6 yivdpevor Traparydvrwv
fowv ut fva &piBudv, m.y. 3.3.3.3, koAoluev Tetdptny ddvapiy ToU
3 kal TapioTdvopey aUTd pE 1O 34, olTw kal TO yiwduevov lowv
mapayévtev, Y. T (=5):(=5), kcAeitar Sevtépa Suvapig ToU
(-5) xai mapioTaveran pt T (=5)%. ‘Opolax 16 (=3)-(=3) Atyeran
SeuTtépa SUvops ToU (—3) xai TapioTvetan wt 1O (=3) To (+9)
(+9)-(+9) mopiordveran pt (+9)* xal Aéyetan Tplrm SUvaug
100 (49). To (=7)-(=7)-(=7) = (=7)* xai Abyeran TpiTn BVvaus
10U (—7). ’Ev Yéver:

KaioOpev SVvaply évog oyetixod dpiBuod, o yvbpevoy ma-
payévrwy lowv pe adrov tév dpiBudv.

‘O pév &piBuds, & drrolos Exppdler T mAfBos TV lowv Tapa-
yévTwv ToU yivopévou KadelTan énbétng Tijg duvdpewg, & bt &piBucs,
ToU &molou Exopev THv BUvouv Afyetan Pdoig Tig Suvdpews. H
Beutépa Buvayus Evds dpiBuol Aéyetan kal Tetpdywvov Tou &piBuoy,
f &t Tpltn BUvapis kol xbPog ToU &piBuol. Katd Talra Exopev, 61

2= (END(D =49, (5)(=5)(-3)(5) = ()"

18 1 1 1
(DD
"Ev yével, TO O¥ = Q-@Q..... &, STTOU TO & PAVEPDVEL TXETIKOV
W wapdyovtes ,

&p1Bpov, TO B¢ u guowéy. TO a¥ xohelTa woothy (wh) Blvaus
TOU Q.

Kord Todirar EXOuEY :

= (DD =1 EDr =+l Ere=—L

&mou TO v TrapioTével &piBudy guaikéy. “Hrol :
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Maoca Sbvapig tig —1 pe &xbétnv dptiov dpiBpév, ioobral
p€ 1, pe éxbérnv &¢ meprrrov loobral pe —1.

‘Emropévers elvan (—1)Y =41 xal elvar 4 1 pév Gv v &pmios, —1
8¢ &v v TrepITTOS.

AoxfoeLg

52. Edpete T& tfaydpeva TV kaTwb Suvdpewy :
a') (=6 B) (<9 ¥) (+8)F &) (=3P ) (~7) or) (=1)

53. Acifate Hix TapaderypdTwy, dT maoa SUvaups dpvnTikoU dpibuou, E-
¥ouoa tkBétnv GpTiov kal guoikdy, elvan dpiBuds BeTikds: TeprTToV 68 ExBéETNV E-
youoa elven dpvnTikds.

2. IEPI TQN IZIYMBOAQN o' KAl o QE AYNAMEQN

§ 33. Kora Tov dpropov Tiis Buvdpews &pifpol Exouev &Ti ..
o =aaaoaq o =aaaa o=l ol =l

"Ex Tolrrwv Siakpivopey 611, dtav & EkBétng wids Suvépews ToU
a £AaTToUTal KaTd povada, TO yivouevov, TO dmoiov Spller THv BU-
vapiy Tairny Siaipeitan Si° Evos TV Towv Tapaydvrwy alrol. "Av
BeyBiduey 6T ToUro loyUer kal 81° ékbétas (dxepaious ) wikpoTépous
ToU 2, 84 Eywpev 6T1 o' = (@) i

AN TS a?! fooUTan pé o TO Bt (&-a):a=pt o “Apa
tlval ' = a. ToUrto &8nyei els Tov E€fis dproudy Tol o

‘H mpwrty Svvapig évog oyetinold dpibpol, loobtat pé adtov
TobTov Tov dplBpdv.

Kot dvadoylav mpds T° dvwTepw, O Exwpey, 11 ol l=a:a=1
dMa & a-l= 0. "Apa elvar =1, Stav elvan TO a5£0.

OUrws Eyoupev ToV EEfis dpropdv ToU o :

To a°, 8mov 1o a elvat dptBpég Tig+#0, loobrar pé Thv povdda.

Koara ToUra Exoupev :

(-3)r=1,41°=1, (-10)°=1, ( )
4

D=2 (-5)'== 3. 43 =43
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3. BEMEAIQAEIE IAIOTHTEX TOQN AYNAMEQN

§ 34. Muewpilopev (&x Tis 'ApiBunmikiis ) &mi:

Té ywvdpevov 8bo Suvdpewy évdg dpiBuot elvar Sdvapig ad-
100 Eyovaa éxBémy 1o dBpolopa TV Exbetdv ThV Tapavévrwy.

‘H 1816t o foxUer kal &v 1y Pdoig elvon oyeTixds dpiBuds,
ol 8¢ &xBéran guoikol &pifpof. TlpdyuaTl, dav Exwuev TO yivduevov
Ty o 8 elvar of = e, o = - ki EmWOpEvws TO

od-a? = a-a-aea-a = ok,

‘Opofws eUplokopev, &1 .. elvan }*x? = x® kai &v yével 10 yi-
vopevoy ot - ¥, émou TO u kal v elvon dxépaiorl kal BeTikol dpiBpoi
To 8¢ a oxemikds TiIs &piBuds, looUran pE TO am-tv,

Aidm Exopev, OTI f=a-Q-Q- ..., A= Q-q- L&
————
U Trapdry OVTES v TrapdryovTes

trropévas elvan ot - ¥ = - Q. @ ¢ Q¢ Gl X =0 A - AL = oH Y,

u napdyovieg v mapdyovieg (u4v) mapdryovieg

‘Opolws &modaikwleTan, &TI Td  yivopevov ot - aY . af ..ot =
ab+vte4r Eou TO « elvan oyeTikés Tis &pifuds, T& 8¢ i, v, p,
...A @uoikoi.

Ex T&v dvwTipw Emetan O

Td ywépevov dowvdinore Suvdpewy Evog oxetixol dpibpod
elvar Suvapig Tob adrol &piBuol, ¥Exovoa éxbBérny to dbpolopa
Ty Exfetdv TOV TapaybvrTwy.

"Aoxfoerg

54, EGpete T& Efaydpeva TOV kdTwb Suvdpewy :
o) =200 (=2 Y&y y) (=5)(=5)

0 asrsy o (-4 (4 (-4
ov') =517 Ll I g (0,5)- (0,5)% - (0,5)

* ‘H 4n Buvaps &piBuolU xoeltan Umd Tou ArogavTou elg Tév Epyov Tou ’A-
pdunTIKd PiPAlas VI, kaBhs kal U ToU “Hpwvos, buvapodivapig, 1 5n BU-

1 4
vapis kaheltan Suvapéwufog, f 61 xuPéxufog, TO = Aeyeran dplBpootév,

10 %- duvapootdy, 1o % wufloatév, kal TO % uupoxupoo-rfw.
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§ 35. "Eorw, &n [nroUuev 1o [(=5)°F. Tolmo ioobran (-5)*
AP = (M= o)

*EoTw, 6T1 Béhopev va elpwipey 1O (28)% ToUto onuadver v&
oynuaTicwpey TO ylvopevor Suo Troparydvtwy fowv pE 1O 2%, fi-
Tol TO 2%23=23+3=232, ‘Opoiws eUpiokopev, T elvan (o) = o™ kai
&v yével, 611 (b)Y =a¢ Y, &mou a elvon pév oxeTikds Tis &pifuds,
U xai v 8¢ guoikoi &pifuot.

'Ex ToUTwv EmeTon OT1:

"Av Buvapic Tig &piBpod oxetwod VYwlY elg Sdvapy,
TpoxvTTeL Huvaplg Tob adTod dpibpol Exovea &xBémnv To yivo-
pevov t@v Svo éxbBetdv.

"AoxfageLg

55. EUpete Ta £§oryopeva TGV !

a)il(—29E BATEC=3021 ol =
272 &
5) [(~1) P o[(-5)T oo [t-102r]
56. Evpete Ta ¢faydpeva TV :
a’) [(0,2)2¢ p) [(04 )] Y VECRS R

sy 105y r-1-3m[(-5) ] o [t oo [[(-5)]T
§ 36. EUxdhws &mrobekvueTan &1 :

Ak vé VPOOWREY YIVOREVEY OYETIX@V TapaydvTwY €lc
SOvapty, dpxel va Vpbowpey xactov TOV napaydvrwy Tol yi-
vopévou elg Thy duvapiv adbmiv xal va moldamiacidowpey Ta
éEaybpeva Tabra.

Mpdypott Exopev, 6T (&v 1O v elvar puoikos &piBuos )

(2.3)? = (2:3)-(2:3) = 2233 = 22.3
[(=5)-(=3)P= (=5)-(=3)-(=5)-(-3)-(-5)-(-3)=
= (25):(=5)-(=5)-(=3)-(=3)-(-3) = (=5)(-3)*
Kai yevikGs, OT1
(@-P-y)y=(@P-y): («:B:-¥).... (a-P-y)=
v nap&yovieg
= -0 Ch... O Ba‘ﬁﬁYYYY=G">ﬁ‘Y"

v mopayovies v nap&yovieg v maplyovreq
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§ 37. ’Emions d&modeikvieTan eUkoAws OTL:

Kidopa, Tob émoiov ol dpot elval oyetixoi dpibpoi, Ghoi-
tal elg SUvaply, éav éxactog TOV Gpwy Tou LYW eig THv §G-
VapLy tavTny.

OUTes Exopev ( ; )H — g: , 816T1 TO

K mMapayovieg

St Zeln ot e o o
(Fi "B B BB B-P-P P Pu
| TMapAYOVIEG H MapAYOVTEG

4Tmou TO W pavepwvel &pifudy guoikdy, Ta Bt a kai B &piBpous oye-
TIKOUS.

"Aexmnolig
57. EOpere T& Efarydpeva TGOV katwb Suvdapewy :
oy [(—2)-(=3)]* P 1) - (=2
) [(=1):(=2)"(=3)F 5) [2:3-(=4) (D)
€) [(-2)(=3)-4-1-05F or) [(=1)-(=2)-(+3)P

ol o)
o) (=57 (-6 (- ) of

@ (25 5 (-0 #) [

€y ey

§ 38. "Eorw, &1 Béhopev va eUpwpev TO TrmAikov T duvéuews
25 Biax Ths 2% MNvwpilopev ((ix Tfis ApiBunTikfis ), 811 TO TnAikov
Touro 28 28= 26208 FErofiomi':

Toé mmiixov b0 duvapewv évog &plBpod elvar dbvaplg tolb
adtol &plBpol, Exouvoa éxbBétny v Slapopav tov éxbet®v Tob
Sraipetéou peiov tol Siaipérou. :

‘H 151éms alrn foyUer xai 6Ttav ) Baois T@v Suvapewy elvan
oxeTikos Tis &piBucs, of éxBeTan puoikoi dpiBuoi, ¢k TouTwvy &t 6 ToU
BioipeTéou peyoAUTepos ) foos pé Tov ToU Bicnpétou. OUtw TO M-

AlKOV,
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(=5): (5= DELEND) (53 (5)=(-5r=(-5)*

: ; =3)-(=3)-(-3)-(-3)-(-3)(3)
Suoies 1o (B3P = X g
(-3)(=3)(=3)=(3P=(3)r"
’Ev yéver 1O TrnAikov
u mapdyoviEg

. A e anwt L ==
DTN L ANV SR CE . . O e a = gtV
i av A-qA- A eecvearaa &

v nap&yovies o - v mapayovtes
dmou a mopioTavel oXETIKOY TV &piBpov kad p, v guoikous, O B¢

B elvan peyadUrepos fi Toos pé TOV W

Haparipnow. *H els v § 34 onuacia Tol o xai o mpokUTrTel
kol &v Utrobtocpey, &mi loyUer N Bepehicodng i816Tns ToU yivouévou
Buvdpewv Tou aurtol &pibpol, Bewpoupbvewv T@Y o kai ol @5 Bu-
vépewv ToU a. TpdyuaTi, EXOUEV ToTEQ® ot = a® + ¥ = a# , 'E&v &t
Sicnpéowpey T& foa of - a¥ kai of B1& Tol o* , eVplokopev &1 elven
=1,

‘Opoiws Eyopev o - ot = ottt = at. a, kai BipolvTes Ta joa
TaUra 5i1& ToU o Eyouev ol = .

AoxfoELg

58. N& ebpefolv T& yIvopeva:
o) xt.xd P yreyt y)xbex B (x4 €) (P oT) x*-x
) xtv.x (—x)v ) xv—lox(=x) 0 xBV . (—x) 1) xBv—1.x

Pt g2,

59. ‘Opofwxs T&: :
«) (4aBy P) (Bxg) YD (GuR B) (awe) ) (- 5 xv)
o) oEFe) oG

0) (3xy) - (4ap ) - (3atpry.
60 N edpere 74 :
a’) 2. BRl-2P: (=21 _¥) (=T8N Tyk

B (33 (=90 €) (— -;—)': (— %)' ot’) (-5,3) : (—5,3)
Y [(-3)5T7: (=351 n') [ (=1)(=3)-57pe: [(=1)-(=3)-5-T)*
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4. AYNAMEIEZ ME EKOETAX AKEPAIOYZ APISMOYZ

§ 39. "Eorw, 611 BéAopev v elpwpev TI TapioTaver TO oUp-
Bohov a—!, &mou 16 « elvar oxeTikds Tis &piBuds 5= 0.

"Av BeyBdpev, 611 1) BepeAiddng 1810™s ToU yivopevou Buo Su-
vauewy ToU alrtoU dpiBpol loyel xal éTav 6 gl & TV BeTdV
elvan &pymTikds &pibuds mx. — 1, 8& Exwuev alal=al~'= o’=1.

Ainpolvres Ta péAn Tis lodmros al-a~l=1 Bia 10U o, eU-

i |
ploxopev o= T

; 1 -
Ko®’ Suoiov Tpémov  Exouev ot = a = -:i; Kal YEVIKGXS

Q¥ = a—lv- &mou TO v TapioTdvel dxépaiov kai BeTikov &piBudv, TO

8¢ a oyemikdv # 0. ’Ex ToUTou &8nyoupevol 5iBouev Tov EEfis &-
pioudv Tiis onuacioas Suvdpews ué dxépaiov dpvnTikOy ExBETTV.
Advapls Tig dpBpod ( 50 ), pt &xbémy Sobévra dxépaiov
dpvnrixdy dpiBpby, raplotdver xhdopa Exov dplbunthv uév Ty
povéda, mapovopaathy 5¢ Svvapwv tod adrold dpiBuod ¥yovoav
&Bérny tdv dvriBerov Tob SobBévrog.
1 I gig Slade i

Kord TaUra elven : 51 = 5T = & =5 =5
plaaa 5 2ot Ly o 16, __1_.)_'= e T Sk | Pk o
(4) (%_)a ]% ( o (_%)a ——Elg—

Peviktss o PV %{ BB v oxeTikds dxéponos &piBuds.

§ 40. Al 1BibnTes TGOV Suvduewv ut ExBEtas guoikols pi-
Buols &AnBesouv kad dmoBeikwiovTon eUkOAws kai dTav ol Exbéran
elvon oloiBfoTe dxépanor oxeTikol &pifuol.

OUrw .. Eopev o .o ® =o' % - ;—gza'—'
adat= ~c—:-,- 4 % — 7-17 =q =g+
a—kl: g V= _a% 4 ml” = ;l;‘ gVl = qgivl .~ IM =giVI=Ibl = g—In'—(—Ivi)
‘Emioms Exouey, &n (a-B)M = i = b0 smou v ma

plothver oyeTikov dpibuov dudpaiov.
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[aparijonots: MeTa Thy Tapadoxhv TGV Buvéuewy ut éxBéras
&pvnTikoUs &xepaious, # 18167ns ToU TrnAikou BUo Suvdpewv ToU oU-
ToU &p1Buol uE ikBitas dxepatous loyUel mé&vroTe, &veu oUBeds -
Euptoews ( SnAadn ko &rav & ixErng ToU Sicipetéou elvan pikpd-
Tepog &rd TOV ToU SiaipeTov ). OUrw .. EXouEV:

ool = & Ll et =t

o’ af

E { . ! . = 1._ e — 2—3
Opoiws a—l.cr":g.cx’—&?c, —q = O

AoxfoeELg

61. N& eupebouv T tEaydpeva TV ké&Twh Suvdpewy :

=+, (35— 7 207 ) (st VT iyt (= 1y

1 1
62, Ouoeos Tz (=1 %  CO0LTS amp oy Srmovw

63. Otoare xoaTwTipw GOV x=1, =2, =3 xal elpere pt T loouvranr T&
A - T T R (-L)':_2+ ST A
Eaydpeva TV a) 54 TX A P 3 ( 2 ) _(T)

= 2\ /1 \-3

64, et etpedij i 7l loodvran Té: 28-2-20-2-%, 404, (-3) (1)
65. ‘Opolws T&:

a') a—2.g—*alat p') 23.2.24.2—° A Gl S T e 5) (2ap)—2

£) XV . xIViaxV or') 58:5—4 7)) (Ba—3p—ty—4)—2.(—2a2p—2)2
66. EUpete T&:

a') 5:2847-22-9-2'+ 13-28-11.2—2

B') 4.60—5.(—6)+T-(—6)*+9-(—6)*+13°€*

y) 5.24-3.254 8204 11.2-7-2*

) 0,75.@__0,5.g4—0,9-u°+0.7-u‘+0,8-a‘~—],2-0:‘. Sdrav a= 5

67. Edpere T&:
&) (151—?,——?: n')g—;g-%{%—_—, +%_1w
£T'. MEPI ANIZOTHTQN METAZY IXETIKQN APIOMON

§ 41. Mvoopifopev (& THs 'ApiBunTixiis ), 11 &v BUo &pibuoi
elvar &wnool, .. ol 5 kai 8, OTUEIDVOUEV TNV OXETIV TWV auUTnV
ut 78 5 (8 § 8)5, f) omola xaAeiTon &vigdTns, TO 8¢ oupPolov TS
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dvicotnTos elvan 10 ( f| ). [Nueopilopev émions o1, &v eis dvicous
( BeTikods ) dpiBuols TpocBécwpey igous, 1) dviooTns Bev peTuPah-
Aet popév. Aeyouevol, 6Tt 1) 1819Tng ol ioyUel ket éTav & wpoaTi-
Béuevos &piBuos elvon oyeTikds, Exopev, mpoabiTouTes TOv —5 Ty,
els ToUs SUo dvigous dpiBuous 5 kai 8, 6Tt 54 (=5) ( 84-(=5) ¢
0 ¢ 3. ’Edv els Tous alTous dvicous apifuous 5 kan B trpoobiowpev
Tov —8, 6& Exwpev 54+ (—8) (B84 (-8) 1 =3¢ 0.

Ex ToUTwy &8nyouuevol Opilopev OTL:

To6 0 elvat pixpétepov pév navtog Betinol apibpod, peyarid-
tepov b€ mavtog dpvyTikol.

OUtws, &v 6 oyeTikds dpifuds a eivan Bemikos, B oupPolilw-
pev ToUto pé o ) 0, &v 8¢ 1O a elvat dpvnTikos dpifuos, 8& oupPoii-
{wuev ToUTto pé a (0. Kata ToUra elvar wawroTe faf ) 0, —laf ¢ 0.

§ 42. “Eortw, 671 Exopev TN dvicotnTa 5 ) 0. "Edv els Tous &-
vioous 5 kai 0 Trpocféocwpev 1O (=7) Tr.X., eUpiokopey :
54+(1) )0+ (=7) fi =2 ) —7. ’Ex ToUTOU Kai &GAAWV Trapaberypd-
Twy 6Bnyoupevor Spilouev 6TI:

"Ex 800 dpwvnTix@v dpiBpdv peyarirtepog elval & droiitwe
pixpoTepog, ¢vd elval yvwatov, 8Tt éx dbo Berixdv peyalirepog
elvat 6 dnoAVTwg peyaAldTepog.

§ 43. "Eotw, om Exopev TNV dvicotnTa 8 ) 0. Edv els Tous
dvicous 8 xai 0 mpoobfecwpey T.X. Tov —3, eUpiokopev
8+(=3) ) 0+(-3) A 5 ) —3.
‘Opilopev Aorroy 611 : még Betinog dpibuodg elvar peyarire-
pog mavtog dpwvnTixed, m.x. + 5) —13, 4+ 0,3 ) -25.

§ 44. Néyouev, 0TI oyetinég Tig dpBuog elval peyaiirepog
pev &Ahou, av 1 Srapopd Tol deutégou dnd tol mpwTtou elval Be-
T, pixpétepog b€ av elvar dpvnTieh.

Katd Tobra, & BUo oyeTikol &pifuoi a ki B elvar &vicol,
kal & a peyoAUTtepos ToU P, cmueivouey THv oyéolvy TaUTtny oup-
PoAikcds pe a )P | P(a 7N omola kaAeitan dviebemg xal TOTE 1)
Biagopa o—P elvan Betikos &piBuds. Ol &piBpol a xal P Aéyovrai
pédn tig dviadmrog. MaparnpnTéov, 6T &v a ) B, & P elvan pikpo-
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Tepos ToU &, fyTor elven P (. AoTy, &v a—P=0eTikds, TO (P—a)=
dpunTikds &piBuds. Ard TalTa ai dviodTnTes a ) P kai P { a Aéyov-
Tal igodvvapol.

Kord T dvewTépw, BoBévtwy oxeTikédy dpibudv Buvdneda v&
ToTroBeThowEY aUToUs KaT& OEIpaY, (OTE va Padivouy &mwd ToU wi-
KPOTEPOU Trpds TOV peyadUTepdy Twv. TLX. &v EYwHEV TOUS OYETI-

3 x
KoUs &piBpols +5, — —i—. +6, 1, =15, + -~ 0, —1, —6, Exouev v

KaTWTépw TOTOBETNOW QUTGY, TTapoTTPOUVTES, &T1 & pikpdTEPOS El-
var & —15 kai & peyoAuTepos SAwv & +6.

15(=T(=6(~1(——= (0(+5 (+5(+6.

IAIOTHTEE TQN ANIZOTHTQN

§ 45. *Ectrwoav al &uooTnTES @ YP xal y ) 8, &Te 8¢ Exwuev
Kara T& dvwTépw a—pP = BeTikds &piBLos kai y—8="0eTikds apifpds.

Maporrnpotuey, 611 &gou a—P elvor BeTikos &piBuds, kai y—b
Spofeos BeTikds, TO o—P+y—8 6& elvon BeTikds, fiTor T
(a+y)—(B+8) = Beikds. “Emrouéveds elvan kol a+y ) p+5.

Ex ToUTwv EmeTan OT1:

"Edv el &vigoug &piBpode npoabéowpev dvigovg, oltuwg
bote & peyalirepog va mpootedy elg Tov peyaiirepov xai & -
*pbTepog elg TOV WIXpOTEPOV, W) dvicdtng bev petaPdidel popav.

OUrew .y, &v Exwpev Tas —5 ) —12 kai —3 ) —10, TpoodéTov-
TES TOUS WEYCAUTEPOUS kal TOUs HIKPOTEPOUS XWPIOTA, EUPIOKOMEY :

-5-3)-12-10 { -8 ) —22.

§ 46. "Eorw, Om EYOMeV o) P, &te B& elvon a—P=BeTixds.
Emaisy evan (a+y)—(P+y) = BeTikds, Emetan 8 oaty ) Pty.
‘Hron :

"lAv elc dviooug oxeTixods dpibpodg mpoobécwpev ToV alrdv
oyerixdy &pBuéy, ¥ dviodmg Sév petaPdider popav.

Eav elvan a) B, y (5, & elven a—y ) B—5. A1oTI Exopev a—P=
9eTikds &piBuds, B—y = BeTikds dpiBuds. "AAN’ elvan (a—P)+(5—y) =
BeTikds &piBuds = a—P+8-y=(a—y)—(P-8) = BeTixos &p1Buds, &pa
a—y YB-5, mx. +5)-2, —9(—4 xai 5+9)-2+4 f +14) +-2.
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*Av BoBolv dvicoTnTes oyeTikv apifpdv, m.x. «a) B, ¥ ) §,
e[, n)6, 68& elvan xxi aty+etn)p-8+-740.

AioT elvan o—P = BeTikds Gpibucs, y—b = BeTikos &p1f. e—(=
BeTikds &piBuds, n—B=~06eTikos dpi1Buods. *Apa (a—P)+ (y—8)+ (e—{)—
+(n—8) =6eTixds &pibuds i a—P+y—d+e—{+n—0=Bemikds 1
oty et n—P—5—{—8 = Berikbs | (aty+etn)—(B+8+1+6)=
BeTikds, BnAadt) a+y-+e+n )P+HE+(+6. Tlyx. elvan +45)0,

+6 )15, —8)-20, &pa +5+6+(-8) ) 0+(=15)+(-20) 7

+3 ) -35.

§ 47. "Eotw, Om Eyouev o) P, OTe elvan a—P = BeTikos &pi-
Buds. "Av A ) 0 kail ToMAamAaoidowpey Ta 8Uo TpdTa foa émi A,
6& Eyowpey (a—P)-A = BeTikdg X GeT. = BeTikds dpifuds, | cA—PA =
BeTikds dp1Buds. ‘Emropéves elven ol ) BA.

*Eorw Twpa, 611 elvanr A ( 0. "Av Ta foa o—P = BeTikds &piBuds,
ToAAaTTAcoIdowEY ¢l TOV dpvnTikoy A, B elpwpev (a—P)-A = Oe-
Tikds X &pv. = &pvnTikds &piBuds. ‘Emopéveos elvan aA—PA = dpv.
fiTor oA { PA. "HTor :

’Eav té pédy) dvicdtntog moAAcmAacidowpev énl Betunov
pev dpBuév, # dvicétng Sév petafardel opav, éni dpvnTindy
b¢ avtioTpépertal.

Ofrws & Tfis dwicdTnTos —5 ) —8 Exopev —5-4 ) — 8.4, fiton
—20)-32, tv® tx Tijs 6 { 10 eUplorouey p¢ ToAAaTTACTICTUOY BTl —2
v 6:(=2)) 10-(=2) i —12)--20. "Av o (B, elvar e-[—|A|]] ) B-[—A]].

Ex 1fis &vwTépw [8i10TnTOS ExopEV OTL:

"Eav t& pédn T &vicdmrog moAlarmdacidowpev émi —1,
# dviebtng avriotpépeTal.

Ml.x. & Tfis 3 (5 &Eyomev 3-(=1))5(=1) =3 ) -5.

§ 48. 'Eav elvan a)P, 0& elven kai ot )PH, &v ol a xai P elvan
BeTikol &piBuol, 1o Bt p puoikds. Tlpds ToUTo TapaTnpoUpey TpdTOV
om, &v Exwpev a ) P kal y ) 8, elvan & a, B, y, 8, Betikol, 8& elvan
kal ay ) P-8. AdT deoU elvan a ) B xad y ) 8, B& Eyewuev &mi

a—P= BeT. &pif. fi a=p+6BetT. &pf. '
Y—b=0Betr. &p16. f| y=8+08er. dpb.
MoAAamhacidlovres Tas TeAeutalas lodmTos katd wéAn el-

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



49

piokopsy ay=P8+P- Betikov 8- Be. + BeT. X Berikdy.  AnAadn :
ay—p8 = BeTiKeS &p1Buds. ‘Etropéves elvan oy ) BB.

Kot Taira, emadn elvan a) B, 8& ExwHev kaTd T& GvawTépw :
aa)B-p o ) P2 ‘Ouoiws eUpiokopey o ) B? kad yevikéds ot ) B, (M
PuoIkos apiBpds ).

"Eav elvon o ) B, 6& elvan a ¥ ( P, &v « kai P elven BeTikol
&piBuoi, To B W Quoikds dpiBuds.

AT, Ggol elver a ) B, &v TOAOTAQCIZOWHEY T& HEAT ToU-
™s &l aLﬂ' gUploKopey ui& ) E%E&
piokouey o2 { P2, xai yevikids o ¥ (P, (B Quoikos ).

OUrws &v |l ) |Pl, 8& elvan |a®) IBIM wad [od =[BT

fi -;T ) —}; fl o { P~ “Opoleos eU-

>AaoxfoeELg

68. Aeifore 6T, Lav & péAn &vicdTnTos elvan dpifipol Bemikol kal T& Uyo-
cwpev elg THY alThy SUvapw pE tkdérny dpynTikdy, fy dviodTng dvmioTpépeTan.
: - ‘- 'l

Ti oupPaiver, &v ol &pibuoi glvan &pvnTikol ; Pt
69. a') AeifaTe &M, dav elven a ) 1, 8a elvan ak { 1, &v 10 u (0. g~
B') ’Edw elvan 0 (a (], 8 elvar av )1, &v 10 (0. ‘8

¥') 'Eav eivan a ) 1, 8& elvan o {a=¥( a1 (¥ {a (oo
70. Aeifare 611, v elvar a )0, Aa a1, 8& elvan
a?)a-2)ya-1)a’)a)a?)a’
71. Né& ebpefouy T& TrnAika kal Troia dwnodTns ouvBiel aUTd, TA TTPORUTITOW

Ta b Tis Biaipéocs TGOV pEAGY TS —85%—23 Bwx 2, —5 —0,58.

72. N& eupedii Bia Tivas Tipas Tou x loyvouv al
—5x¢30, 3x (39, (—3)(=2)-x) —4,8.(—22).
73. Na etpediy Tivas Tipds pémren va& Exn Té X, Tva loyxin f| dvwigdTng

3 5 X el
o x{— it —0,6x¢ —32,-08:(—-3)-x(120 5
(- L3 (=08) x(— 5 (04)-(~02)
NepiAngig nepiexopévv Kegahaiou I
‘Opiopog g ~AryéBpag ZopBoira
kal ouvTopos ioTopikT EMOKO- + (oUv fj xat ) TpooBécews
Tmois auTfis ( Biaxpiols TpIRdV — (AN ) dgaipéoews

Tepi16Bwv &vamrTUEews TS "AA- 4+ ofijua f Tpdonuov Bet. &pib.
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YEéBpas: Tepiodos pnTopIKT|, oUy-
KEKOPUEVT], OUHBOAIKT ).

Abpavrog. "EAdny pabn-
patindg (4ov aidve m.X.), 6
fBeperiwtng g AAyéBpag.

OeTikol kai &pvnTikoi &pi-
Buoi, 'al Bemikds, —|al dpvnTikos

‘Oplouds oxeTIKOY dp1Buddv
( To oUvohov TGV BeTikGv, dpyn-
TiIK&V kai TO 0).

— ofjua fj Tpoonuov dpv. dpibu,
|| &rrdAuTos TiuT oxET. &pifu. @
|a| = BeTikos dpibuos

—la| = &pvnTikds &p1Buos

= loov, s Bidgopov

+ot=t, ===+, +—=—

‘Optopog &Bpoiopartog oyxerwdv dplbpdv. 'Idbtnreg Tig

npooBécews.

1) atp=Pp+o,

2) a+P+y+5=P+8+aty=..

3) a+pP+y+5=(+P)tr+a=... 4) at+(P+y)+b=at+pP+y+d
‘0 dpropdg Tiic dpaipéoews oyetixod Gpbpod B dnd dAAov

a, fitor a—p, O—a=—a.

*AxodovbBia Vo cupfériwv + T —

&v elvanr &vrifeta = —.

&v elvon Td olTEd= +,

‘Opiopds &AyePpikoU dBpolopaTtos o— (+P)—( + y)—(-8)=

=a—Pp—y+8.

ToUro Tpémetan els &bpoicpa oxeTik@v &piBudv a—p—y+b=

sa (Rt )T (38)

Ar &Ayeppikdv &Bpoiopa loyvouv al 1816TnTES TRis Tpootéoe-
ws. Znuaoia Trapevbéoews 7| &ykUAns pé TrpoofeTéous EvTos aUrTiis
oa—(B—y+78) = a—P+y—-S=a+ (P+y-8).

IloAAaniaciacpds Vo oyetixdv &pibpdv. To yivépevov
500 dpoopwy elvar Betindv. T yivépevov dbo étepoafpwy elvat
dpvnrixév. "ISétmreg tob yivopévou oyetixv dplbpdv.

1) a-p = P-a (véuos ThHs &dAAayfis Tijs Bégews TGOV TapayovTwy ).
2) (at+P+y p=cp+Pp+yp (EmueploTikds vouos ). !

3) aPyd = (ap):yb = (ay)-pS.
«0=0.0=0, a-l=«,

4) a(Py)d = opys.
a(—1)=—a.

Awalpeois oyetixob &piBpod a &' dAdov B (70) a:p= %
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Té mnhixov épooipwy oXETX@V apdpdv elvar Betundy,
16 7tqAixov étepoonpuwy elvat &pVNTIXGY.

Awaipesig §1& Tod 0 elvar adivarog.

"Oplopdg Suvdpews oYETIROD dp1Bpod.

QM =g Q.. q | Qg TApayovTES
il
a b’
W1, (Aga0) o=op (—13=+1 (==,

(=l = = 10 oy &pTi0s, — &v v TEPITTOS )
ob : ¥ = at v, W, v, OXETIKOL dxépaiol.

a—ltli= o .o = oY, p, v dxépaiol &pifpoi.

*Avicétqreg petakd oxeTxdv dplipdv.
la) )0, —a| (0, & a—P )0, a)B, & a) B, ¥ )3, TOTE
aty ) p+5, &v a) B, 1éTE —x ( —P) &v a ) B, alAl) BiAL
& o) B, (=) (B-(—AD-
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KE®PAAAION I
A’. TIEPI AATEBPIKQN ITAPAXTAZEQN

§ 49. 'AdyePpuxd) mapdoTacis xaAeitat 6 ouvolov dpBuav
1 ypappdrwy ( ypnoipomotovpévwy Lmo TVg AAyéPRpag mpdg
rapdotagiv dplBpdy i} mocomitwy ) # dplBudv xai ypappdrtwy
ouvbeopévwv pé dAyeBpuxa ovpPolra tdv mpafewv.

’Edv BoBoUv ol oyeTikol yevikoi dpifuot m.x. a, B, ¥, kai Tpoo-
TeBoUv ol «, kal B, els 68 1o &Bporoua ToUTwy TTpooTelf & v, Ba Eyw-
ey (s yveooTdy, ) faydusvov (atP)+y, To dmoiov AbyeTan kai
dAyePpunds TimoG.

Edv &md 1O &bpoiopa TV « kol P doaupedi & y, B& Exwpuev
(a+P)—y, TO bmoiov koheitan émions dAyePpikds TUTrOS.

To a—(P—y) Aéyetan &AyePpikds TUTos, pavepvel B, 611 &md
TOV &p1Budy a 8 deoupedt] 1 Biagopd P—y.

[.x. 70 &Bpolopa a+a-+a TAPICTAVOUEY TUVTOUWS HE TOV dA-

yePpkdv Timmov 3a. ‘Opolws ypdouev émions a+—a+....+a=au,
U tpoodetéoL

T B = SR TR N B

OB~ B, W — gy g =30

v mpooBetéol

T& Sibpopa cUpPola, Ta omolx peTayeipi{opefa cls Thv "AA-
yePpav Sid v& TapaOoTHOWHEY TO Tpdaniov Evds &pifuol, TO ouv
(+) A 1 M (—), 1O ywopsvov (- ), TO mmAikov (: ), T
&Bporopax (+ ), THv Bagopdy (— ), THy TeTpaywwikny pilav (|° )
&p1Buddv, 1o foov (=), TO Bidgopov (5= ), TO peyaAuTepov () )
K.T.A. kahoUuev dAyeBpixd oVpBolra.

OUtws dAyePpikai mapaoTtaoels elvar al @ (a--B), 6a+-p—8y,
a, 5a, By, at+P—(y+8), (-5-3):6+13-10, 6o«

’Ex ToUTwv 1| a+-P  pavepwver Tov &piBudv, & drrolos Trpo-
xuTrTet, ddv els Tov o TrpooTedf 6 P. ‘H at-P—(y+8) pai:poovel, Tov
&p1Budy, & dtroios TrpokuTrTEl, Eav els TOv o TpooTeli) & P kai &md
TO &Bpoiopa a+P dpapedij TO y+38. ‘H mapaoTacis a wapioTave
TOV &p1Budy «, K.T.A.
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§ 50. AUo &AyePpikai TapXOTACES AgyovTal icobUvapor, tav
TpokUTrTny ) pia &mo Thy &AAny B1a Ths épapuoyfs TV i8ioTn-
Twv TéYy Tpdfewy. OUTtw . ol a’+af kai a(a+p) evar ico-
SUvapor. AT, &v els THv SeuTépay EKTEAETwWEY TOV TToATTACOIa-
Tudy Tol « &mi TO (a+P), eUpioxouev THy TpadTV al+af Emiong
al a+p kai P+a eva loodUvapor. Ty fodTnTa BUo iooduvauwy
SAyePpikidy  TaPAoTAOEWY KaAOUMEV TadTémTa Kal ompeicvo-
UEV oalrTiv gvioTe kai ME TO oupPorov = mibuevov peTafl TdV I-
ooBuUVduWY TTAPACTATEWY, T.X. o?4ap = a(a+P), a+p=p+a
&maryyéNhopev 8t oUtws, of ouv ap {ooBuvauoy ToU a émi a ouv
B, 16 « ouv B loobUvapov Tol P ouv a.

1. EIAH AATEBPIKQN IIAPAZTAZEQN

§ 51. 'Ahyeppixn TapdoTacts AfyeTal pnth®, tav i oUBevos
TGV ypappdTev Tns elvan onuewpévn pila ms. Kabas of :
5  3aV3, Siepleen 7t
MapdoTaois GAyeBpikn AfyeTal dppnroc®, tav Btv elvar pnTh.
My. ol a +Vp, a—Yaol- B, 6Yx + y elvau TapaocTdoes &ppnTol.
"ANyePpikf) TapdoTacls Aeyeton dxepaia, Eav Sev TepiEyn Si-
aipeow &1’ dvds R xal TEPICOOTEPWY TGV YpouudTwy TNg Y.

ShE 4
al Topaotdoes at-p, 8- & dPry, 5 Abyovtan Gxépaian.

Khaopatudy Aéyetar pia pnTh TopdoTaois &AyePpikn, &v
TepiExn Siafpeatv TOUASKITTOV B’ tuds TV YpauudTWV TNS T.X.
o 1208 — B 28 ue B at+p -
AT Y TR a—p
AéyovTal xAaspatixal f dryePpixd xAdopara, treidny 1) mpooTn
Tepiéyer Sidpeov Bi& ToU P, i Bevtépa Bi& ToU a+B, f TpiTn Bik
ToUu a? K.0.K.

al karwTépw :

"AoxfHoerg

74. Tives ik T@v wérwb TapaoTacewy elval pnTal &ppnrol, dxtpaion ;
aouankai ; AlaTi

* Elg Bedbwpov TOv Kupnuaiov Sgeilovral al dvopaciar pnTv), &ppnros.
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o) Stp-afz  B) V2o y) 8V xy-%a ) F oo

7
75. Al wapactéoes o) fa@ B) ) (a+ B2 ¥) ;TY’ elvar pnral 1) &p-
y &
pnTor; Aiati; &') Elpete mapacTaoes, ol émoian gaivopevikds elvanr &ppnTol.
76. Al katwTépw TrapacTdoers elvan dxépaian | kAaopoTikai ;  Alari

’ B2 6y?. x - g2 i
ot gyl Bk s gy U iy SRR,

2. IIEPI MONQNYMQN

§ 52. Movwvupov Aéyetal GAyePpuxy) mapdoracig, elg T™Hv
émoilav obre mpbobeoic olite deaipeois ebploxetar onpelwpévy).

. x. ai TmapaocTdoess: a — 6xXY? %Oﬁ-ﬁ-y-ﬁ, _2_:‘,2
AfyovTal HOVWWUA.

*Axépatov Aéyeton €V povavupov, v pdvov TroAAamAacia-
opdv €T TV YPaUUATWVY Tou TepleXT. 'Edav 8¢ TepiEyn ko Siaxi-
pecty ToUAGy1oTov 81' Ev0S T@V ypaUUATWY Tou, AéyeTal wAaopo-
Tixdv povavupoy. OUTws, &k TGOV AVWOTEPW LOV@WIPWY T Wiy Tpia
mpdTa elvan dxépaia, TO B¢ TEAUTAIOV KAQOPOTIKGV.

Prrov Abyeton &v povavupoy, &v Btv Exn pilav els &v ToUAdyl-

2 . - y 3a?
oTov T&V ypappdTwy Tou. Olrtw T& TB' V5 ap elvon prTd poveo-

vupa.
"Appnrov AéyeTal Ev povavupov, &v 8év elvar prTév.
‘Eav els TO povcovupov Umdpxn dpiBunTikés Tis  mapdycwv
ypageTan oUros TpddTos kai Abyetan ( &piBunTindg ) guvrereatic
ToU povwwipou. OUtws, els Ta dvwTépw povodwpa ol ouvrteAsoTal

kaTd oeipav elval ol : 1 o6 ?. _93.
TO &R0 uépos ToU povwwiuou Buvaran vd Abyetan wdbplov mo-
ody avuToU, elvan 8¢ alro, elg T& GvTEpWw POVMWINA KaTA OEIpAv
af

a, Xq"’v a B Y 5. ’YB' i
Els & poveowpa, Ta (pouvopevikéss ) uh Exovra ( &pibunmi-
xov ) ouvTeAeoThv, EvvooUpev TowoUTtov Tov + 1, fj — 1. TLy. Tol
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a ( &piBunTikds ) ouvteheoTns elval + 1, 810T 6 a SUvaTan v& ypa-
el 1. a, tv®d ToU —a elvan & —1, émeidh ypdgeTon —1 - .

"Av Umrdpyouv TeplocoTEpol ToU Evds &piBunTikol TapdyovTes
els 8V povdovupov, EvTIKCBIOTEOMEY OUTOUS HE TO YIVOUEVOV Twv,
T6 &molov ypaeTan s TP@TOs Mapdywy aUtol kai elvan & &pi-

. o . S o L
BunTikds ouvTeheoThs ToU povevipou. OUtas, &v Exwuey —aB - & ¥*,

Ypdgopey (—1). % By | — % o?Py® kai & — % elvan & &piBun-
TiKOS OUVTEAESTHS TOU HOVWWIHOU TOUTOU.

KoAoUpey ouvreheohy Evds ypdupoTos (i ToU yivopévou re-
PIOCOTEPWY TTAPAYOVTWY HOVWWIHOU ) TO Yivopevor TV EAAwY
Tapaydvrwy autol, m.y. es TO oy, ouvteheoThs ToU ¥* elven &
o, elg 1O —3aPyy ouvTeAeoTHS TOU XY elvan 16 —3ap.

AVo povdwupa Afyovrtar dvrifeta, &v Siagépouv pdvov KaTd
6 ofjpa T ( &pIBUNTIKGY ) TUVTEAESTGY aUTdy, ds Ta 25a* Kai
— 25a2,

BaBudc dxepalov povwvipov wg mpdg &v ypdppa Tov xa-
Aeltar & &xBétng, Tov dmoiov ExeL Td ypaupa Tolto elg Td po-
vwvupov.

T ToU 7a®B & Pabuds ¢ wpos TO a elven 3, s mpds TO P 6 1,
ToU %cr"‘[f}"y & PoBuds s mpos TO « elvan 3, g mpds TO P O 2,
kai g Trpds TO y O L

"Eqv &v poviowupov Bév mepiéxn ypauua T, & Aéywpev omi 6
BaBuds Tou s Tpds TO Ypduua aUTo elven 0. TT.y. T® povvupov
3a? elvor 0 PaBuol s TPOs TO P. AT Buvdpeda v ypdpwpey

Gvti ToU 3o Td 3a2p’, tmeldn) elvan P°= 1. Kai 1@ Svm, elvau
3a®po= 302 1=3a?

BabBp.dg dxepalov povwvipou g mpodg meplocdtepa Tol évdg
Ypdppoatd Tov, Aéyetar To &bpoiopa TV éxberdv, Tolg dmoloug
Exouv ta ypapparta adrd elg Td povavupov.

Tl.x. TO povivupov —i—a”ﬂ“y elvan mépTTou Pabduol dog Tpds T

Yp&uuaTa o kai P, TetapTou Pabuol ds mwpos Ta P kai y, TpiTou g
TPos T& a Kol Y, Kai EkTou s Tpds Ta a, B, Y.

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



’Aoxfoetg

77. Elpete TOV ouvTeAeoTnv kal TO KUpIOV ooV EKAOTOU TRV KATWH po-
VWMWY :

a) 3a2p? B) —5aipt y) —a &) —3xy?
€) 2x2 oT) — % x? Z) —LS n) 0,1-x2
0)—4,56x* 1) — -i— o? 1) — ——a-5B 8 )p?

78. ‘Ouoiws Tév ( &piBunTikdy ) guvTeAeoTHv TGV kaTwd, kabis kai TOV
ouvTeAeoTHY ToU a, Tod X3, ToU P2 :
x5 T o T . k.
«) g oP R Yol 5') 3,4x2 €) Zopt
79. "Opoicwg TV ké&Twd, Tov (&pBunTiKOV ) OUVTEAECTNV Kai TOV TUVTEAE-
oThY TOU &, TOU X, ToU B, ToU y, Tou X2
; : ; 4 32
@) 2:(=3) 4y B)=25a-6p  ¥)2: (- 3 )\ (~Tyy 85T
: 4x RS | i 2 s 3 W 2 P
Gl e (- 2)w ) = x-(=4)- (3ax)
80. Tivos PoBuol elvan kabbv T@Y k&Twh povwvinwy s Tpds a, ds Tpos B,
g Tpds y, s Tpos a kal P, s mpos a, B, ¥ ;
o) I5apy? B1) 121ty y) —2doPyd  §) — I3c%Beys
8l. ‘OpioaTe moia & TGV dvwTépw povwwipwy TGV &doxfoewy 79 elvan dué-
paa xal dploaTe Tivos Pabuou elvan xadév : ) s Tpos o, B') ds wpds B, y') dx
Tpés X, §') s pos y, €') dx Tpos a kal B, oT') Gs TPds X kal .

.. OMOIA MONQNYMA

§ 53. Abo W mepiooétepa povwvupa Aéyovrar Spoa, ¢av
Eyouv 16 alTd xbplov mooby, Siagpépouv ¢ xartd tobg ( &piBun-
TixoVg ) ouvrereotdg Twy ( dv Siapépouv ). Oltw T& povdwua

6a, %u, —23a elven Suoia, s Biapépovta pdvov kaTd Tols ( &pi-

BunTikous ) ouvteAeoTds Twv. 'Emions Ta — % B, 6p, —17p elvan
Spoi, Bk TOV aUTOv Adyov, kabBs kad Td 12a?B, —15a%B, 23a%p,
—a®B, s Exovta TO aUTO KUplov Troodv a’p.

Movwvupa Aéyovral dpota, g npdg &v V) meploodrepa ypdy-
pata adtdv, dv Exouv T ypdupata tabta pé Todg avTolg éxbé-
Tag.
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Ofrw T& poviowpa Sa?Py, —6c2p8?, 218o’Pd elven Suoix 5
Tpds T ypdupora aUT®dY a kai P.

I. TPOIOEZIZ MONQNYMON

§ 54. KahoUpev dbporopa SofévTeov poveovipwy (1§ xal &A-
YEPPIKGY TOPACTAOEWY ) v &AyePpiknv TapdoTaoiy, 1 omola
TpoxUTITEl, STav ypdyopey T& BobévTar povidvuna (i Tas Sobeioas
TapacTdorg ) To &v Tapd TO EANo, kabév pé o wpd aUTol ofjua.

Olrews 1) mpdodeois TGOV povewpwy 4a®, —158% %2 5ide1 g
&poiopa TO 4o — 154 + %

‘H mwp&ts, pé Thy émolav elpiokopey 16 &Bpolopa TV Ev Ad-
Yo upovevipwy (R SAyePpikddv TapaoTdoewy ) AéyeTal mpdobe-
ol aUTOV.

§ 55. To dBpoiopa Sobévrwy bpolwy povwvipwy elvar po-
vvupov Spotov mpdg adTd, {yov ouvteAeoThv TO dAyePpixov
dBpotopa TOY CUVTEAECTOV TV S00évtwv.

“Eorw Tr.Y., 6T {nToUuev 1O &Bpoiopx TGV dpoiwy povwvipwy
3a ko 4a. TlaparnpoUpev, &1 Touto elvanr TO 3a-tda, TS Smoiov
=t (344 )a Aidm, &v éxTEMEoWhEY TéV TOAATTAQCIXOHOY  TOU-
Tov (katd TOV EMIPEPIOTIKOV VOHOV ), eUpiokopey (3+4)a = 3ax
+ 4a.

2
*Erriong Eyouev m.x. —3o+4at- %u-—13c:= (—3+4+ 5 —13 )a, “xal,
2 36 2 34
gmweidn) elvan —34-4+4 %—13=“12+ s g Y A TR e EmeTon
34
& Eyopev Efarydpevoy TO —
Té &poiopax . . TOV — %ag, —%—cx‘z, 4o, —To? elven :
6 5 1 1
—3 ooy 2 otdar-Tat =(—g + 2 —3) o= (= g—3)at=—3 5 o
‘Ouofws Exouev, &Ti 10 &bpoioua . X. TV X, —3xAy, TXy
4 .
e yhy elvan : , . ¥ "
X3y H TX— oy = (1-3+T-5) Xty = (5- 5 ) X'y =4 5%y
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KaB’ duolov Tpdmov eUpioxouey, 6T1 TO &fpoioua TGV duoiwy
HOVEIVUHWY +2a%B, —6a*B, +13c?B, —a’B  elven:
20P—6aB+ 13a®B—a®P = (2—6+13—1)aB = 8aP.
‘H dvwTépw mpafis petafl TV OSpoiwv povwwipwy, pE THY
omoiav dvTikaBioTOVTa oUTa uE Ev ToloUTo ioov pé TO &bpolopd
Twy KOAEITAl dvaywyd Spoiwv povevipwy.

"AoxNoerg

82. N& eUpeBolv Ta Eaydpeva Tdv kéTwh Tp&iewy :

a') 9u+4u B) —10u 4 (—6u) Y) —4ut+6u  B) Su+(—9)
€ ) Ba+a+9a ot) p—Tp 4 (6p—3p) L) Tx—+(—8x)+6x4x
n') 9a+ (—ba+a) 8) —X-+-9x+[(—6x)+9x)]
83. EUpete 10 E§ayduevov TdV:
a') 3x2-5x24 8x2-3x? B) 4ax3—4px3—5yx?
¥ 3a2px3-Za2px?—6alfx 8') 4xy —5x2yP+Ixhyi—10x iyt

£) % X%+ 3ax— % a2-2x2+ax+1 ~21— o

84. ’ExteAégaTe THY dvaywyny petably TdV Spoiwy poveowdupwy €k TGV Ka-
Twb kal elpeTe TO &bpolopd Twv:

7 —2— X2y, —x, 19 % 92, 1,75x, —8 —g— Y.
5 _i% x, — 1,125y, —0,25x%y, 0,625¢2.

B5. Na yivn N dvaywyn petafl tdv duoiwy povwwipmy $k TV kaTwh
a') 3P, —8xy?, 3a2B, 32xy?, 0,3502B, -0,25xy*, —0,5ap.

B 30xy?, —24a2P?y, 16xy2, —12,3a2p%y, —0,75a2p%y,

y') —6aBy, 12a%By, —Ta*By, —3,6a%By, 0,3a%By, 7.5a%By.

3. APISMHTIKH TIMH AATEBPIKHEZ [IAPAXTAZEQEX

§ 56. KodoUpev dpiBuntuchv  tiwdv  dAyePpikiis TrapaoTa-
oews, TO Efarydpevov TO TpokUTrTov, fav T els TV TapdoTaoiy
UTrapyovTa  YpauuaTa AvTikaTaoThowpey, uE  &piBuols  dpiopé-
vous kai ekTeAéowpev Tas mpdées, ai dmoict onueioUvran els ol

("YmoTifeTtan, 61 al Twal TOV ypapudTwy 8& elven TowaUTal,
GoTe & WEV TAPOVOUAOTNS THS TapaoTdoews, tav £xn ToloUTov,
va pf AauPdvn Ty Tnv undév, f B¢ UTTO THY TETpXywVIKOY pi-
{av mogdTns va AapPavn Tunv BeTiknv f unbév ).
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Olrew, tav elven a = 3, ) TapdoTaois 4a Exel THY TIMAY 4.3=12,
‘H mrapdoTacts ad=a-a-a-a, dTav a=3, Exe THY TIUNY

3-3-3.3=81.
Edqv elvan a=5, p=6, y=7, N wupda-rcxms—a— a-Py Exer Ty
Tidy 2 BeT=135.

Eqv elven a=—2, P=1, y=5, 1| mopdoTaois 3a’+2y-5p Exel
™Y Tipny 3-(=2)*+2-5-5-1 = 12+10-5=17.
Eqv elvan x=2, y=3, w=4, N TapaoTaois 8_x2_:|_; Exer TV Tiunv

3w
8223 _ 1
SALA 2

Avo dhyePpikal TapaoTdoels {goduvanol 8ibouv ioous dpi-
BuoUs, dTav T& ypupaTd Twy dvTikatacTadolv uE Tas auTds, GA-
A& otrolachrToTE TIUGS.

My af a4 B kai P+ a eval looBUvapol TapaoTdoels Kal
BiSouv ioous &pifipols, &v TEBR T.X. a= l, p=-5, étre a+P=
=1-5=—4=25+1.

*AoxfoeLg

86. N& ebpefolv & Efaydpeva TV kaTwdh Tpafewy kal al Tipal Sik T&s on-
UEIOUMEVTS TIRAS TAOV YPOUUATWY :

a’) —6x+ Ty+ (=3x), Stav elvan x= 3, y=4
B —9x+ (=Ty)+ (—3y)+ (—6x) bdtav elval x = 3, y=—4
87. N& ebpedij # &piBunTikn Tipm TV TAPACTATEWY
a’) a*—6a2Pp+ B, drav elvar a= 2, p= 6.
-3B),
B") -(9-+&)_(;E'm' Srav elval a= 2, p= 5.

88. N& eUpedf] f) dpifunTikh Tipf 1OV TaPaoTATEWY :

a’) (a+PB) - [a2—(p2—6ay)], Stav elvan =5, p=2, y=-3

B Yo —2p—4y—2Vda2+p- (a+y) &tav elvor a= 9, Bp=—4, y=3
89. "Eav Tebf @(x) = 3% , v& Bery8, 871 elvan 9(2)-9(4) = ¢(6)
90. *Eav Tedf @(x)=4x2+4x—-3 kal w(x)=9(x+8), Beifare, n ¢(5)=y(5)

91. 'E&v o(x, y, z)= (x+y+2z) (x+y-2z) (x—p—2) Beifate n1:
(0, 1, D+¢(0,-1,-2)=0.
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§ 57. KadoOpev moluvwvupov 10 &Ayefpixdv dbpolopa po-

vawvopwy ( Ta émola Sév elvar mavrta Gpota ).

Myx. T 3;;[?'4‘5&“—%3—%—15 elven ToAuwwupov kai eivon &Bpoi-
3ap 6oy
T, 5&3, ——B'E‘, 15.

“Ev TroAuddvupov AfyeTal pyTév, Eav EékaoTov TGV TpocfeTéwy
Tou povewwiuwy elvan pnTov.

’Axépaiov AfyeTal Ev TroAucwvpov, éav GAol ol TpoafeTiol Tou
elvan dxépona poveovupa. “Appntov AfyeTal €V TOAUWWUHOY, &V TOU-
AdyioTov €ls T@V TpooBeTéwy Tou elvan povidwupov &ppnTov, kad
Téhos xAaopatixov AfyeTal, tav ToUAdyioTov &l Tév TpoofeTéwon
Tou elval KAQOHQTIKOV HOVWVUHOV.

OUtw 16 3a® + 5aPy — 13y* Aéyetan &képaiov TTOAUGWLOY,
elvar 8¢ &Bpolopa TGV povwwipwy : 3c?, Safy, —13y

o ge o st . . .
To W i ¢ +6 AfyeTal pNTOV TOAUWVUNOV,

TUx TV HOVWVIHWY

TO Vx <+ 4x2—6V x —7 AéyeTal &ppnTOV TOAVWVULOV.

‘Opoiws T _-43;— %x*-%— % %— 7 AeyeTtal KAQOUQTIKOV TTOAU-
WYUHOV.

"ExaoTov povawupov ToAuwwUpou Aéyetal kai dpog avtay, Su-
varen 8¢ el Opos va elven &piBuds Tis oxeTIKSS.

Els ToloUtos &pos Suvaral va UtroTedfj, OTi Exel ypdupoTa kai
kaBév pé éxBéTnu undév, N va Bewpnbf) s poviovupov Pabuol 0 dx
TPos olabnmoTe ypAHHaT.

"Opos ToAuwwipou AeyeTan ouvniBos BeTikds pev &&v Exn dpi-
BunTikov ouvteAeoThv BeTikdy, dpvnTikos Be éav Exm GpvnTikdv &-
PIBUNTIKOV CUVTEAETTNV.

TMoAuvupov dképaiov AbyeTci Sudvupov pév, tav Exn dUo &-
pous, kabBdxs Ta a4 B, o*-p7, X -6, Tprwvupoyv B¢, tav Exn Tpeis O-
pous, kafaws Ta X'+Ax—8, a+-P—y, o?+2apf+p°

§ 58. AoBévros dkepaiou TroAuwvipou xkadoUvran Spotor 8pot,
TA OUOIX POVWVUHA oUTOU.
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AoBévros dxepaiou TTOAUWVUHOU e Spoious Spous Buvdpeba
V' AuTikaTaoTHoWUEY aUTOUS ME TO SAyePpikov &Bpoiopa Toov.

) ]
OUtw Y. els TO dképaiov TOAUGWHOY o'+ — ays — 2y

—\i—Toy? 4 20%y? ol Spor 6ay?, —i—m.y’, —Tay?® elvea Spotor kol E-
2

3 Y S
¥ouv dhyeppikov &fpoiopa (6—r 5 -7 ) oayt=— = ay?. CAvTikab-

oTOLEY Aoy el TO BoBiv TOAUMVUMOY Tous TpEls dpolous Spous

Sty 2 s i x = ; . "
TOU UE TO — ?c(\pa kai Exoupev, &vri TOU BofiévTos, TO dxépaiov TTO

Aucovupov — -:;— oy —2aty—yi+20%y?, TO Smrolov AfyeTal dvmypé-
vov TroAvcwvupov ToU Bobévros wal elvat looBUvapov oUrTol.

Ty looduvauiav cupPoAifouev tvioTe xai pE 1O = (oupPolov
THs TauTéTnTos ), fiTor BéTopE !

2 e
6oy - ayt— ey Toy 20— 5 a2ty 2aty?

‘Ouolws Exopev T.X- Sy X =33+ 2X =S X2y
(14-2)x8+ (5=3+ DA+ (-5-2)x**= 33X w=Txy"

§ 59. BaBuog dxepaion moAvwviRoL (g Ttpdg Ev Ypdupa Tou,
Aéyetar & péyiotog T@v ExBetdv Tolg dmoioug Exer To ypdppua
ToUto el¢ Tovg Bpoug ToD TOAVWVIHOV. *Edv & &kBETs oUTos elvau
1,2,3, & moAudwupoy Abyetal Tpwrou, devtépou, Tpitov... Babuod
o5 Tpds TO ypdupa TouTto. OUTw 16 3a — SaPy — 12y? elvon Beu-
Tépou PaBuol s Tpds a Kal TpiTou & PSS Y, TpcTOU B8 G5 TTPoS P

Bafpdg dxepalov moAvwyiRou &G npog Svo, tpla . . .ypap-
pata adtod, xaieitat & péylotog TV Babudv Tdv HOVWVU WY
Tou (g mpdg T& yphppata TabTA. \ ‘

Olrw T 3y*—2)y+2x—T elvan Beutépou Pabuol s pos Ta
X kai . To 5at—3apry+ 13py elvan TeTdpToU PaBuol dxs Tpds o, B, Y,
kal TpiTou dx Tpds B, Y-

"Eorw TO dnépaiov ToAudwpov 8y +x*+16. "Eqv ypaypoouey
aird, ore ol Exbéron ToU ypdupaTos X va Palvouv aavépevor
&md Spou els Spov, Bnhadh s EEfis: 16+4-18x+x*, Abyouev 6T T
TroAvGwWoy ToUTo elvan Slatetaypévov xata tag dvioboag Suvd-
peig Tob ypappatog ¥. ‘Ouolws, tav yphywuey oliro, ooTe ol
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EBéTan ToU ¥ v Palvouv EAaTtolpevor &md Spou els Spov, EnAad
olrw @ ¥* + 8x + 16, Adyopev, 611 ToUto elvan Sratetaypévov xatda
tag xatiovoag Suvdpels Tob ypdppatog X, Gvnymévov.

Ev yéver m&v moAucwupov SUvaTtar va Siaray 87, s TO duw-
Tépw, KT Tas AvioUoas ) T&S KaTioUoas SUVAHELS EVOS YPAMUOTOS
oirroU,

’Aoxfiocerg

62. Ta kérwbh ToAvdvupa Tivos Pabpou elvan dg mpods a, ds Tpds X ; s
wpds a kal x ; AlardfaTe alTd KoTd Tas dvioUoas Buvdpers ToU a kal Tds kKoTioU-
ogas ToU X, HeTd Tds Buvards duaywyds.

') 3axi—6axb—28cdx34 27ab+ x*—54c8x -+ Jartx?

p") —3x*—af 4 Tax®4-27abx+ 0, 7atx2—0, Ta®x4—a?x?

y') 16x84 —g—ux"-|~|5cx°x+7cx‘—7cxs—7u4x9+ —]I-i a2xd—1lax?

8') —2ax—3x%4 13afx+- 3af— —'Z— a?xt4- 6’

B’'. IPAZEIZ EIII TQN IIOAYQNYMON

1. MIPOZGEZIZ IIOAYQNYMQN

§ 60. Kahobpev d6poiopa 806évrwv molvwvipwvy, T6 wo-
Avwvupov T Exov we dpoug Toug Bpoug TV SobBévtwy xal Exa-
otov e TO ofjpa Tou.

To &bpoiopa .. TOV 3o+ P46+ ot kai —p3—8+42at4-2a%,
T émolov TrapioTavopey kol s EEfs

(Bax +B*+6-+o) + (—p*—8+ 24 2a%)
elvon 16 moAvdwwpov 3o+ PP4-64- ot P38+ 20t 4-2ay.

"Emre11) Unrépyouv Suoior dpoat els T EEarydpevov ToUTo, EkTEAOUV-
Tes THY duoaywynv aUTdv, eUploxopey é€arydpevor Td Saly+-3ad—2.

‘H mpabis, pé v Smolav ebpioxouey 16 &bpoioua Sobévrwy To-
Awwipwy, Afyetal mpdabesis auTdv.

‘Opolws eUplokopev TO &Bpoiopa xai TeplocoTépwy TV SUo
ToAvwwipwy, ( Ta émoiax Tpos eUkoAiav UroBéTouev &vnypéva ), éx-
TeAoUpev B¢ dvarywynv TV dpolwv dpwv els To E§aryduevoy, Eav Umrdp-
¥OUv ToloUTol.
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SuvnBuws, 6Tav TpokeTal v& edpwpey TO &Bpoioua ( &vnyuevewv )
ToAUWUPWY, EXOVTwY HETaby Twv opoious Opovs, ypAouey TO Ev
K&TwBl ToU &AAOU, (oTE of Guolol dpol v& eUpiokwyTal els THYV aUTHY
oTAANY (ka® Goov ToUTto elvan Buvarov) Bia va edkoAuveTan 1 dva-
yowyn ToUTwy. OUtw .., éav {nToUpey 10 &fpoioua T&Y TOAVWWU-
MoV

Sat—4a’P+ 8o P—Tapty? + 2Py +y?
2a2p¥y+ 60512 B+ 2apP—aPty?-3y*?
—200—6a* B+ 9 Piy—12a?P - oty —Ty?

ypagouev TpDTOV aUTa G €T
5at- 8ot p—4adpi+ 202PPy—TaPty*+ y*
60— 1 2ap+ 2B+ 2a2Pry—aPty’—3y?
—208—60B—1203P+- 9Py + Pty ~Ty?

*AxohoUBws képvopev THY duaywynv Opoiwv OSpwv, TV Kel-
péveov els Tas aUTds oTnAas kol eUploxouev Egoryduevov

98— 10aB—14aB?+ 13a?Bry—Tapy?—9y*

‘Opoiws s dvwtépw dpilopev TV Tpoodeaiv dAyePpikdy Tapa-

OTATEWV.

"Aoxmnouig
93, Na mpooTtefolv Ta k&Twd TTOAV VA ©
a') 2a-5p+2y, 2a+3p+Y, —3a— 2y
B) 2x2—2xy+3y2, —x24 5xy+ 442, x2-2xy—6y?
Y') 20p+3ay+6afy, —5ap+2Py—5apy. 3ap—2py
2x? 1 1 2xy 2x3 5
NS SR R g W e Woppia 1 2 g =2
5)3 t 3xw 4\}:4. X 3+2L+.~. 3 P g
Sx2 oy, Ayt N EA B (IS e ¥
S e it e G i

2. A®AIPEZIZ AATEBPIKQN MAPAXTAZEQN

§ 61. KadoUuev depalpearty &hyePpikiis mapacTdoews, foTw B
dmd &AAns A, Thv eUpeov Tpitns [, 1) dmola TpooTiBentvn elg THv
B 5{6e1 &dpoioua Ty A. To tfayduevov [ Tiis dpapéoews AéyeTal
Slaopa TGOV A xai B.

A va dpaipéowpev povidvopdy Tt drd Sobeioav napdota-
awv, dpxel va poaBéowpev elg Tadmy 1o dvriBerov Tob §o00évroc.
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owlev el TO a Tous Opous TTis Trapevbecews kabéva uE NAAoypévov
TO TTPOONUOV TOV.

‘Ouoics EXOMEV
a-[~(B+Y)+ (a—B)—y +a)=at B+y)—(a—p)+y—a=

=a+P1y—a+pt+y—a=—a+2p+2y.

"AvTioTpdguws, BuvdueBa va Bétwupev Spous dBpoiouaTos Evrog
TrapevBéoews T dykUAns, kal &v ptv Bétwuey T ofjua + PO aUTs
gxaoTos 6pos diatnpel TO ofipa Tou Evrods Talms, &v 88 TO —, o &
pol ypagpovrtan EkaoTos pé NAAcrypévov TO ofjua Tou Evros auTs.
OUtw Tr.y. EXOMEV :

a—p—y=a+(—p-y)=c—(B+7).
'Aoxfoetg xal mpofAfparta

‘Opds mpwTn. 97. N& eUpebouv Ta Efaydueva TdOV kdrwd mpalewv
kal al Tipai Twv Bia Tas onuslovpivas TIPdS TOV YpappdTwy :

a’) 3x—(Tx-5y) Stav x=y= 3.

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

Y) 6—(u—v) tav elvar 8= X+ %y—6w, u= 4x—Ty+2w, v=x+y+w.

‘Opds BevuTtépa. 98 'ExteAboare Tas kaTwripw mpdfess, dote va tEa-
AsipfoUv ai TapevBioels kal al dyxUAal kal eUpeTe Tas Tipds Todv Eayopévwv Bix
Tas Bidoptvas mpdas TV ypauudTwy

a') a—[a-[a—(a-1)]] Stav a= 1
B’) 5,8a2-8,2a?—(a?-0,4)40,6 &rav a= 2
y") = (=] (-] Srav x = g =—1
§) —[+[+ (=x)-[-[+ (=]l Srav x= 2

¢ =[-[-((B+y— )]+ [-[-(c—P+Y)]] érava=1, p=0, y=-1.

99. Aibovran Ta ToAVWwUUA :
2-2x+Tx¥—xt+x5,  x4+2x2-3x3+4x+—xt xal x¥+4 2x3-3x44 4x*.

N& eUpedfy: a ) To &Bpoioua autdv, B) 1o &bpoioua Tdv Blo TpwTwy xal
dxoroubus | Biagopd TouTou &méd Tol TpiTou, y') va TrpooTedf f Biagopd Tol
Seutépou &mrd ToU TpTov els TO TpiTov.

‘Opas vpirtn 100. Mphyate xartaAAfAus TaS KaTWTipw TApaoTagEs,
&oe ol dpol Twy dwod ToU Seutipou kal 65 v elven els apéuBeov fi dyxUAny
&ovoav Tpd avTiis: a') T6 ofjua +, B) 10 ofjua —:

¥+ Tx2=3x-5, —5x4—(3x*-8x*?)—6x+9, 13x—16x%4 19x'—14c+ 5y
101. Né& eUpebolv Ta:
a’) x+y+wte, B) x—y—w+9, Y) y—(x+w—g), &tav Tebij :

x=3a?-20P+ 5P, y=Ta?—BaP+5p2, w=9%-5af+ 3Pt o=Ilo>-3ap—4p
‘Ouds Tevtdprn. 102, Els ™y mpwmv Tafiv oxoAelou Tiwds gorTouv
a padnTal, els ™y Beutipav B ShiycoTepor, els B¢ TRV TpiTnv 2P SAiydwTepor TGV
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elg v mpamy. Mogous pabnTas Exouv dv SAw al Tpels Tafers ; Tdoous Exouv
al 8Uo mpdTan Tafeis mepiogoTipows Ths TpiTng:
103. "Ex 8Uo davBpwrawv A xal B, & A Exer x 5py. xal ol Buo buol p bpyx."Av 6 A

Bwor elg Tov B 3 Bpy., mooas 8 ixn ExaoTos ;
104. ‘O B #xe TpimAaoias Spx. A & A, & [ BimAaclas ToU B, & B¢ A Exeru
Bpy. TMéoas Exouv kal ol Tpeis ;

4. TINOMENON AKEPAION MONQNYMQN

§ 63. KohoUuev yiwouevov BoBeio®dv dAyePpik@v  TapaoTa-
gewv THY TrapdoTacty, T omola Eyel TapdyovTas Tas Soleioars Tapa-
OTACEIS.

‘H rp&fis, u¢ v dmolav eUpioxopey TO yivopsvov dAyeppikidv
NapaoTdoewy AfyeTan moAAanAaglaoudg aUTV.

“Eotw 671 Géhopev v& EUPWHEV TO YIVOMEVOV TV WOWWVULWY
SafBly kal 3Py? Koard Tov Opioudv Td ywouewdv Twv, Td dmoiov
onueiovopey oUtw @ (5aPry) - (3Py?), looUran ut 5a%By-3py? "Ah-
A ToUTto elven yivdpevov 1@V dAyEPpikdv TapaydvTwy T@V |o-
vowpwy kai v dAA&Ewpsy ™Y Btoy alm@v Ba Exwpey

5Bty -3py?=5-3.a%p% By y'=15ap*y .

Ex ToUTtwv xal &Awy dpofwy TapaderyudTwv &8nyoluevor Aé-
Youev 8T

Awa va ebpwpev 1o yivépevoy dxepalwy povwvduwy, moA-
dandacidlopey Tovg dplBunTinols cuvtedeatds Twy xal deEud
ToU yivopévou Twv ypdpopev xabéva ypdppa, Ombdpyov clg té&
boBévra povwvupa, pe éxBémy to dbpolopa TGV dxberdv, Tolg
éroloug Exer tobrto elg td Sobévra.

Elvan pavepdy &11 & PaBuds ToU yivoudvou HOv@UUHWY G Trpog
Ev f| meplocdTepa ypéupaTtd Tou, fooUtan i Td &Bpoioua Tdv Pa-
Budy T@V Tapaydvrwy Tou dx Tpds Ta ypauuwata auta. [y, TO
(5a%y)-(—2cPy*8)=—10aB*y*S elven Pabuol cx mpds a, P, y, 8
4. 7=11, &mou 4 elvan & PaBuds ToU mpwTou Tapdyovros kal 7
¢ 10U Beutépou s Tpds T& o, P, ¥, 5.

'Aoxfhoerg

105. Na eUpeBolv Ta yivoueva :
@) X (—xt) iyt B) (xtx)atatal  y) (xR B) xH IR X
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€') xWvtlxextv—2.x2, ot’) (Txyw)-(4x2y2) ') (—xyw) (xty?w?)
106. Ebpere T& a’) (=2,5a2Bx)2, P') (—0,3aPy?)’, y') (—2apyx?)s
107. EUpere 1&:

a’) ax (—ax—1), B') (—xv—lypp—Y) (—xv—-tyu—1). y’') M hyolpev povaovu-
pov els 1O TeTphywvov f) es Tov kUPov ) els Buvapv pé dxépaiov txbéTnv ; Tly.

3
wé i looGran T (6aB2)2, & (% m) , T6 (25a2Py)s;
5. TINOMENON [IOAYQNYMOY EII MONQNYMON

§ 64. "Eorw &m BfAopev va elpwpev TO yivduevov
(a®—3aP+p?)-2a.

'Emeibfy 16 moAuwwupov elvan &fpoiopa TV Spwv Tou, B&
Exwpev  (o®—3aP+p?)-2a=[a*+ (—3af)+Pp*]-2a.

"Emeibr) Exopev moAAamAaociacpov dbpolopaTos oyeTkGDV  &-
pifudv tmri &AAov &piBudv, eUploxopev OTi TO dvwTépw yivouevov
looUtan p¢ a®2a+ (—3ap)-2a+ B 2a=2a—6a?B+ 2ap?.

‘Ouolws eUplokopey &t :

(5a?p—3ap?+7p*)-(—3ap)=—1503p*+- 9a?B—21af¢. “Qoe :

Ak v& moAAanAaoldowPEY TOALVWVLROV EXi povdvupov,
noAdanAacialopev xabéva T@v Spwv Tob moAuvwvipou éni Td
povwvupov xal npooBértopev ta EEaydpeva.

"Edv Eywuev vad TORAQTTAQCIGTWHUEY UOVEWIMOY Tl TToAUGVU-
wov, Suvaueba v tvedawpev THv BEgv TV TTapaydvTwy ( Bewpolv-
Tes TO ToAuwwpov g Eva oyeTikov dpiBudv, Emweadn elvan &bpoi-
opa TGV Spwv autol ) kai oUTw Ba EXwHEV V& TOAAGTTAQCIACWHEY
Tohuovupov &l dképatov povawwupov. TLy. TO yivopevov

a- (B+y—a)=(p+y—)-a kai ToUTOo =af+ay—a’.

'Aoxfioerg xal mpofBArAquarta

‘Opds wpwtn. 108, N& elpeBouv Ta katwbh ywopeva xal Tév Efa-
youévewv al dpiBu. Tipai Sia Tas BiSopivas Tipas T@OV ypapudTwy.

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

8') (3a2p?+7PY) 3atPi—(9a’p*—8P2) 2a2Pt » a=-1, P=—2

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



69

‘Ouas SevTépa. Aboate T& E6fis TpoPAnuaTa :

109. "Ex mivos TéTrOU duargwpouv ouyypévws BUo TayuBpdpol TpoxwpoUvTEs
&' elBeias wpos dvmiBéTous gopds. ‘O o’ Biawiel ko' fpépav atp xAu. kal 6
B" 2 yAu. dArycrepa ToU o'. Mooov B &méyouv petd T fiu.

110. Té &Bpoiopa Tév ynelwy Siyngiou Twos dpiBuol elvan a. To yngiov
TAv povéabwy Tou elvar p. TIoTe kal éoov B alfndi) & &pibuos tav EvaArdbwpev
T By TV yneiwv Tou ;

111. “Ex Tivos Tomou &vaywpel Tayubpopos Siaviwv 30 yAu. fuepnoiws.
U fuépas PpabuTepov dvaywpel ik ToU alrrou TéTou &AAos Brawiwy Y YAM fiuepn-
Tiws kal BievBUveTon Trpods Tov a'. Téoov Ba dméyxouv weTd T fiuépas &md Tiis Gva-
Xwprioews ToU a’ ;

6. F'INOMENON IIOAYQNYMON

§ 65. Kahobpev yivépevov 8o moAvwvdpwy, 1o moAvwvu-
KoV té mpoxdntov éx Tod moAdamAaciacpol abTdyv, frol Té Exov
Tapdyovrag T& SVo moAvwvupa.

"Eeibf) &xaoTov Toluwvupov elvanr &Bpoiopa Tév Spwv Tov,
EreTon 6T

A va ebpwpev T yivdpevoy SVo molvwvipwy dpxel va
ToAdanAacidowpev xabéva 8pov Tol moAAamAaciactéov émi
Révrag tob moAlanAaciactol xal va npoohéowpev Ta EEaydpeva.

Ak v&x elpopey TO yivdpevov BUo dxepaiwy ToAUWVIMWY ouvh-
Bos Biorrdiooopey alrrd ko Tas KaTioUoas i dviovoas Buvépers ToU
xUrroi yp&upards Twv kai dkoroUbuws ExTEAOULEY TOV TrOAACTTAGGIC-
Tudv, wpds evkoAiav els ™ dvaywytv Tév dpolwy Spwv, & ai-
VeTen ele T Emwopeva TrapabelypoTa.

lov. “Eotw 8T {nToUpev TO Yyivduevov @x2—x+3)(x—4).

I p&popEv 2¢—x+3

x—4
(1) pepikdv yivopevov 2¢—x+3x
() o i B x-12_
(3) TeEAKdY » 2x0-9x*+Tx—12

Ta (1), (2) evploxovrar &x ToU ToAAamAaciaopol ToU ToA-
Aamhaciaotéou Emi x kad émi — 4, Aéyovran B8 pepik y1vdueva.

Té (3) wpoximrrer & Tis Tpoodioews T@Y (1) xai (2) xai Aé-
YETan TEAIKOV YIVOUEVOV.
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20v. "EaTw 10 ywoépevov (4x*—3xt+x*—1) (x*—x+2). ‘Opoiws

Ws dvwTEpw EYopEv 4y =3yt +x*-1
o ATRINRE = G
=3’ e g
—4x® 4+ 35 —x* Y HEPIKOV Y1vopsvoy
+ 8ys—6y! -+ 2y -2 » »
Iy By -4yt +12y—6x'—2x* - 2%* + x—2 TEA KOV »

§ 66. 'Ex TGOV duwTipw TapaTnpoUuEy 8TL TS Yivduevov Tol
a’ Spou 4y® ToU ToAAaTrAaciacTéou i Tov a dpov ¥ ToU ToAAa-
mAaoiaoToU Bider Tov o Spov 4x* ToU yivopévou. ‘Ouolws T& yi-
vopevor TGV 8uo TeAsuTaiwy Spwv autdy — | kai 2 8ibel ToOV Teheu-
Talov Gpov — 2 ToU Yyivopévou. ‘Etropéves :

"Otav oi mapdyovteg yivopévou dlo dxepaiwv TOAVWVORLWY
( Gvmypevwy ) eilvar Satetaypévol xata Tag xatiovoag ¥ Tag
aviovoag duvapelg évog YpaRKaTtos Twy, Ta yivépleva TdOV dvri-
atolywy dxpwy Gpwyv ( TOV mMpwTwV xai Terevtalwy ) 8iSouv
ToUg &vTigToiyoug dxpoug Gpoug Tol yivopévou Siatetaypévou
spolwg wg mpog 1O alTd ypdppa.

"Apa TS yivduevov BUo dkepaiwv ToAUwwIpwY B& Exn TOUAG-
xioTov &Uo dpous kai B&v Slvarran va elvon povdvupov.

§ 67. ‘O PaBuos Tol yivopévou 8lo drepaicov TOAUWWIHWY
Qs TPOs TO aUTO Ypappa Twy foolrar pé Td &bpoigua Tév Pabudsv
TV TAPyOVTWY,

'Aoxfaoetg

112, EUpere T& xdrobth yivoueva wai Ta taydueva Tév Sobbvrwy Of xal
TV tayoutvwy Bia Tds BiBopivas Tipds TGOV ypapudrawy

a’) (x¥+4x+3) (1—x2) av Tebf) dmouv x—=—|

B) (x2+2x+2) (x2-5x+43) » » x=-1

Y') (x*-2x24-8) (x2-2x-2) » 2 » x= 3

6') (3at-2a+5c—1) (a—3—4a?) » ' » » a= 3
113. *Oupolws :

a') (datv++6av+3+9at)-(2av +4-3a?)
B') (x'P—xty2+ xbyA—x3yh)- (x4 yt)
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y') (a¥ —P-av—Ll.x+y-av—2.x2)(x2—H+ Pral—H.x—y.a¥ -x?)
§') ([xa(B—")4yRla—n][xa(B—")—yBa—1)]

e) (xf4+x3—xi4x+1)(x=1)(x+2)(x+1)

ot') (204 PB—3y)(2a+ B+ 3y)(B—3y—2a)

BévovTes els SAa dmov a= 1, P=2, x=yp= —1l.

7. AZIOZHMEIQTOI IOAAATIANAXIAEMOI

§ 68. Tlapaordoes Tis popefs :

(@+B), (@—BY, (a+B)-(a—B), (a+BY, (a—B)'...
Tapovoidfovran ouxva kol elvon kahdv va yvwpllwuey &md upvn
Hns T& éforydpeva T eUplokoueva, Eav els Ekdomu E§ aUTGY épapud-
Owpey TOv xavova ToU ToAAomAaoiacpol. OUtws ExOpev :
lov. (at-BY = (a+B)-(oatB) = a+oB-+oB-+P? = ait 208+
20v. (a—B)+ (a—p)-(a—B) = o*~aP—oB+P? — a*~2aP-+B* "Hror:

Té retpaywvov tob &bBpoloparog ( § g Siaopds ) Svo
oyetdy dplbpudv, ioobtal pé Td rerpdywvov Tod mpwTou &-
POROD oLy ( 7 mANV ) Td SimAdoiov yivépevoy TOV dplBudy gy
TG tetpaywvw ToL Seutépouv &piBuoi.
3ov. *Emrions eUploxopev : (a+P)(ac—B)=a’+ap—ap—p=a’—Pp*. "HTo1

Té &bpoiopa SVo &pBpdv éni ™y Sapopdv Twv, lootital
K€ Ty Siacpopdy Tol TETpaywvou Tod pelwTéou TARV TS TeTpd-
Ywvov 1ol &paipetéov.
4ov. "Emrions eUxdhws eUpiokopey &1 (a+P)* = (a+PB)* - (a+B)

= (a®+2ap+P?) - (a+B) = o+ 3P+ 3ap?+-p*.
Sov, "Eaw els v TeAevTalav loomTTa ypdywuey —B &vti ToU + B,
TpokuTrTEl (a—B)* = ad4-3a*(—B)+3a(—B)*+ ()
) (a-P) = =3B+ 3aBr—p.

EUkdAws elplokopev &1° éxTedboews Tadv mpdlewv &xdun OTi
Sov. (x4-0) (x +B) = X*+(a+B)x+ap.

Tov. (x+a)(x+B) (X+Y)=X*+ (a+B+y)xt+ (aB+By+ya)x+aPy
20V (@B (X+y)—(ax+Py)'= (ay—PX)"
R (o Py OC - D — (e Pyt YOI =

= (ay—Px)*+ (Bl—ry)'=(yx—al)’

Al BUo &vwtipw lodtnTes B kal 9 Aéyovtan TauTOTNTES ToU

agrange.
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114. Aeifare, &T1 elvon :

(a2 +B2) (y2+82) = (ay-+BB):+ (aB—Py)*= (ay—PB)*+ (084 Py)t.
115. *Edv Teffi x=2y+ 3w, Beifate o1 elvan x3—ByP—27w*—18xyw=0.
116. *Edqv Tebfj a+y=2P, Beifate, &1 elvar (a—P)2+ 2B+ (B—y)?==c+y
117. *Edv 1ebf] x+yw=1, Beifare, 11 elvan x3(y+ )=y (x+ 1)—x+y=0.
118. *E&v TeBj x=a—P, 6& elvan (x—a)?+ (x—a)(2p—y)—Py+p2=0.
119. *E&v Tebfj @(x,)=3x%—Xx,+1, Beifare &T1 elvan

(X, + 1)—(x,)—2¢(0) = 6%,.
120. *E&v 1edfj ¢ (x) = 3x2+7x xal y (x) = 6x+410, Beifare 811 elvan

o) p(x+1)—(X)=y(x), B') w(x+1)—y(x) = 6.
121. ’E&v a + P + y = 2T, Beifare oT1:
&) (Tt (-PY+ (1 )P= it it yit
B) (1—)*+ (1—P)+ (1—y )+ 3apy = T
¥') 2(—a)(T—B)(T—y)+ a(1—B) (1= )+ B(r—a) (1—y) + ¥ (1-B) (1) = aPy
122, Acifare &1 at+Pé+ (atP)i=2a2p2+ 2(a2+ B2)(a-P)2.
123. ‘Opolws : a') a4 pi=(a®+p?) (a2 P?)—a®p2(a+B)
BY) (Y= + (x—p )+ 3(x—) (x—) (y—) = (x—w)".
124. ‘Opoiws :  (a2—P2)2+ (2aP)?= (a?+ p2)?
125. ‘Opolews :  x2(p—w)+y2(w—x)+ @ (X—y)+ (y—w)(o—x)(x—y) = 0.

8. AIAIPEXIZ AKEPAIQN MONQNYMON

§ 69. Aéyouev &mi dxépaidv Ti povawupov elvar Siaipetov B’
&AAou, &v SUvaTan va eUpelf) TpiTov ToloUTo, TO dmroiov ToOAAaTTAG-
owaldpevov Emri 1o P’ BiBer yivopevov TO o'. TO oUTws eUpiokouevoy
povdvupov kaAeiTar mnAixov Tiis Siaipéoews Tv SUo BobtvTwy, Ta
&trola Afyovtan Sraipetéog kai Siaipéryg.

*EoTw &1 {nToluev TO TnAikov 1ol 24a’ 8i& ToU 8a®, TO dtroiov
onueicovopey oUTws 24a’ @ Ba®.

Eav mopaoTthowuey TO mnAikov upé T1, B& éywpev katd Tov
opiopdy TT-8af = 24a’. AlipoUvres T& foa Tatta Sid ToU 8, &U-
ploxopev TT.ad=24a’: 8 f) TT-a® = 3a’. AlcipoUvTes kai Ta ica auTa
Bix ToU of, #yopev M= 3a’: o = 3a’—5=3c2, fiTor 1 = 3a.

‘Ouolws eUplokopey m.x. 611 20a°Ps : (—4aP®) = —Sa'p.

’Ek ToUTWV TrapaTnpoUpey OTI

"Iva yiwvépevév TL oYETIXOV Tapaydviwyv elval Siaipetov
5 dAdovu, dpxel vd mepLéyy ToLg mapdyovrag alTol wai xabéva
pe &xbérnv loov #j peyarlrepov.
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MpooéT1 &1 :

Ald v& ebpwpev To TMAlxov THg Tolavtng Siaipéoews Vo
dxepaiwv povwvipwy Siatpobpev Tov ( dpBpnTidy ) ouvre-
Acathv Tob Siaipetéouv S Tob ( &piBunTixed ) cuvrelesTod
o0 Siaipérou xal SeEld Tod mnAixou TolTou ypdeopopev Td Ypdu-
Kata tob Staiperéov xabev pé Exbémmy loov pe v Saqopav
TGy ExBet@v, Tovg dmoioug Exer elg Tov Sraipetéov xal Saipétv.

§ 70. 'Eqv & Sicnpettos Bév Bianpeiton (Sxpipdds) Bix ToU Sicu-
PéTou, TapaAEiTTONEY TOUS KOIvOUs Tapdyovtds Twv, v Umdp-
Xouv, ke aynuaTilopey kKAGoua Exov &pibunThv TOV pévovTa, s Siai-
PETéOV Kad TTAPOVOUTTNV TOV HEVOVTA, WS Sicapérnv. Els mhv epi-
TTwov oty Aéyopev, dTi TO TmAlkov TGV BobévTwy povwwInwyY
tlvan )haopatiov | TapaoTaols xAaspatu. OUTw B v Srad-
peciy 20aPry* : —5aPty’ TapadeiTopey ToUs KoOWoUs TrapdryovTas
3, a, B, y* ToU BioupéTou kai BraipeTéou kai B Exeouey :

4a 4a
4a ; — S e e s
ik By Py*
"Aoxmotig
126. N& eUpeBolv T& TmAika Tév kaTwbh Biaiptoewy :
a') Gpigs : —3u2y B') —12x5ys : 11x2y4 y') 0,5x2y: —0,2xy
8) 0,45a2p%y4:0,98%y  €) —12ufvs: 16uby o1’) 4apt: 0,25ap%y 5

&) - —;— abPiy?:0,8asps

9. AIAIPEZIZ NIOAYQNYMOY AIA MONQNYMOY

§ 71. KohoUuev Siaipeoty obévros moAvwwipoy ( BrcnpeTéou )
Si& povwovipou ( Siaipétou ) THY mpdfiv, ut T dmolav evploxo-
Hev (&v Umépyn ) moluwwupov (TmAikov ), TO omolov ToAAa-
TAacialopevov Em Tov Bionpetny BiBer ywouevov ToV BiraipeTéov.

"Eweibi mav ToAudwpov elvan &Bpoioua TV Spwv Tov, E-
TeTan &

Ad v& Sapéowpev moAvdvupov ( Siaiperdv ) Sd povw-
Vopou, &pxei va Siapéowpev xabéva dpov Tou Sk tol povwvi-
Hou xai va mpooBéowpev ta EEayodpeva.
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Kara taUta £yopev :

(1) (7aP*+6c3p*—15a%R%):af = TaP?+ 6a2p—15a2p?

(2) (42o—48ay+ 18aw): (—6a) = —Tx+8y—3w

(3) (—80c5—24a!"):8a? = —10a’—3a’

"Edv moAvwwupov Biaupfitar 81 povewvipou, 8& loolron pi Tov
Biaiperny &ml 1O TMAiKov Tfis Siaupéoecs adTdy. OUTws Eyouey i
Ta dvwTépw TrapadelypaTa :

(1) T7a*p34-6a3p?—15a%p® = ap: (Tap?+ 6a?p—15a%p*)

(2) 42cx—48ay+ 18aw = (—b6a) (—Tx+8y—3w)

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

'Ek ToUTwov Emetan &Ti:

"Av mdvres ol 3pot 508évrog moAuwvipou Exouv xowvéy Tiva
Suatpérny, duvdpeba va Béowpev abrov éxtds mapevbécews G
rapdyovra yivopévou, tol émolou & &Ahog mapdywv elvar To
rAixov 1ol S08évrog moAuwvipou i tol teBévrog éxtdg Tiig
napevBéoews xoivold mapdyovrog.

My. els 70 dvwripw mpdTov TOAUDWOY 5 Kowds Sial-
petns EANGON TO aP xai ETébn éxTds TapevBioews els T B’ pédos
tfis (1). Els 16 Setrrepov mroAucwupov EAneln dx Sicupérns T6 —6a
kai €l TO TpiTov T —8a® kai érébnoav dkrds TV TapevBiaewy els T&
BeUrepa WEAN TGV (2) kai (3).

'AoxfoerLg

127. Na elpefiouv Ta mnhika Tév kéTwb Siaipéoewv kai va Tparrf dxo-
Ao & BraipeTios els yvopevoy Buo mapaydvrwy. ‘EmainbeloaTe kai Tds lodm-
tas, al dmolar 8a mpoxinpouv Bid Tds omueiovpbvas Tipds ToV YpauudaTwy:

a’) (J4x3yA-28x4y2): (2x2y2) Srav x =2, y=-2

B) (x+v) (a—B)i(x+y) » x=y=4, a=p=l

Y ) (BatPr—16a?p+ 24a?Pi—12a2p2) : (—4a2p?) » a=3, p=12

8) (xuHtyv $2xutlfpvtlaxu yvit) ixk @V 3 x=4y=1u=v=—1]

128. Na tpamolv els ywoueva 0o mapayodvray Ta

a') ax + Bx, p) 49ap+63a, y') 56xy—T2xw, &) 0,35ap—0,4%xy.

€) 2,3a4p8-2,5a8p4, o71') a*xiy+ 3a?Pxy+ 3aPixyt—xyA,

; 2 W 1
&) 12 3 atf -14,25a%p5-15 < P 11 ﬁ“‘ﬂ'
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§ 72. Koholpev Siaipeciv (dxepaiou ) ToAvwwipou ( Biaupe
Tiou ) Bi& ( dxepaiou ) ToAvwwipou ( SiaxipeTou ) v P&y, uE TNV
Omoiav eUpiokopev, &v Umdpyn, TpiTov ToAUwwpov ( TrmAikov ).
T6 &moiov ToAAaTAacialépevoy i TOV Biaupetny Bibel yivouevov
Tov SicipeTéov.

"Eortw 6T 6fAopev va Siupéowpey 10 o?+3a’+3a+1 Sia Tol
a=-1.

MapaTnpoUpey 611, ETedn Ta ToAuvmwupa elven SiaTeTayuEva
KaTd Tds kamiovoas Suvauels ToU &, O Tp@dTOS Spos ToU TrmAd-
Kou (¢ TOV peyaUTepov ExBETMY ToU a ), Tov &moiov {nToUuev,
ToAamAaoialdpevos i TOV Tp@dTov dpov o Tol SiaipETov, TrpéTrEl
va 5i6n Tov TpdTOV Spov ToU SicipeTéou of. ‘Emroptves & mpdTos
3pos ToU TnAikou B& elvan o a=a® 'AAAa TO af Bev BuvaTan
va elvan GAGKANpov TO TrmAikov. Aidm, tav éxTeAfowpey TNV Bokipfv
Tis Siaipéoews aUTTs. eUpiokouey :

a?(a+1)=c+c
ToUro &paipoupevoy &md Tov Sicupetéov Bibel
(a4 302+ 3a+ 1)—(c+a?)=2a*+3a+ 1.

Mpémer Aorrov el TOV eUpeBtvra wpddTOV Spov ToU TrmAlkou
V& mrpooTedn TTapdoTacis TIS &xdun, 1 omola ToAAaTTAccialopt-
v dm a4-1 va 5idn 2a24-3a+1. "Hror mpimel va Siapéowiey
é“(éun 16 2a’4+3a+1 &Sia ToU a+1. "Exouev TaAlY v& Siaipéow-
HEv BUo TroAucowpa. AAA’ 1) Sialpeois aUrn elvan &TTAOUCTEPT
Tis BoBeioms, B1oTI & SicupeTéos TaUTNg Elvan TPOPAVEDS CTTACUOTE-
pos. *EmravohauPavopey TV aUmhy mopelav kel Sid Thv Siaipeoiv
Uiy kol eUpioxouey &Ti & TP@TOS Spos ToU TMAikoU aUTis elvad
2a? ; q= 2a. 'Eav 16 yivduevov ToU 2a dwi TOV Biapérny a + 1,
Snabn 16 2a-(a+1) = 2%+ 20, dpaipéowpev &TO TOV BiaipeTéov
202+ 3041, eUpioxopev UméAoimov (2024 3a+1)—(20*+20)= a+1

Maparmpolpey 611 Bév eUpédn SASKAnpov TO mAlkov &AA" ST
Tpémel vd Sicnpéowipey dxépn 1O a + 1 Bia Tod a + L.

'‘AMAG TS tmAixov THs was auThs Siapéoews elven 1, 1o Bt

*'H Bialpeog Bia mohuwwpou Bév wapoudiadén wpo ToU 160u alcvos.
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umchoimrov 0. "QoTe TS TnAikov Tfis Sobeiong Siaiptoews  elvan
a? + 2a + 1, 10 8¢ Umdrormov 0.

zuvnBuws éxTeholpey v Biadpeoiv s dxoAoUBes

lpagopev Tov BiaupeTéov, Befid alrol Tov BiaipéTny, kdTwb
ToUTou TO TmAikov kal UTO TOV SiapeTéov T& yivdueva EkdoTou
Spou TOU TnAikou éml Tov Biipttny p¢ &vriBeTov Tpdompov kai
mpoatéTopey. Els THY alThv oThAnY ypdoousy ko T& EkdoToTe U-
TOAOITTa APAIPECEWV.

{ biaipetéog ) Ga+30"l—i— BGTl ﬁ"'—]. (Buaipétng )
= —iyd
-« a?+2a+1
mpdrov pepixdv UmbOAoimov 2Q2+ BQT 1 (1 ) { mnAixov )
—2a? — 2a
beOTEpOV PEPIXGY Ombhoimoy a+1 (2
—a—1

Tehixdv Ombéhoinov 0 (3)

Al mrapaoTéoes (1), (2) Aéyovran pepikd UméAoima TEV pe-
pikav Biaipéoecoy, TS B¢ UdAoiTrov, TEAIKOV UTTAAOITTOV THs &Ang
Braipéoecs.

§ 73. 'Ev ytvel &ix v Siaipeciv BUo dkepaicov TroAUwWIpWY,
6tav elven Buvamy 7 Siaipeais, &robeikvieTan 611 :

a ) "Eav & Suaiperéog xal & Siapémng elval Siaretaypévor®
xatd Tdg xatiovoag ( # dviovoag ) buvdpels Tob adTod ypau-
patég Twy, Sia va ebpwpev Tov npdTtov Spov Tob mMAixou, Sia-
Tetaypévou dpolwg, dpxel vd Saipéowpev Tov mpdtov Spov Tol
Siaipetéou i Told mpdTou Bpou Tol Siaipétou.

AT EoTw A+A'+A"+.. TO &Bporopa TAY Spwv ToU Siai-
peTéou kal &+ &' 4 8 4... T@v ToU BiaipeTéou, BioTeTary pdveo
T.X. KAT& TAS KATIOUoas Buvapels ToU aUToU ypdupaTtds Twv. TMa-
proTévopev pe T + T + 11" +... 16 &bpolopa TéHV Spwv Tol

* 'H Bidrabis moAuwwipwy katd Tds dviovoas f kaTiovoas Buvapsls ypaupaTés
1wy Bid THy Bialpeotv ey, ouvavtaran T6 TpdTov els 16 Epyov Tou NEWTON
« Arithmetica Universalis» (1707 ). To 1760 mapouoidferar 16 Bépa PeAtico-
pévov &md BibaxTikfls TrAsupds.
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TnAixou SiarreTorypévou dpoles s Trpds TO aUTd ypdupa. Kard Tov
Spiopdy Tis Sixiptoews Exopev ST

A+A+A" .. =(E4+8"+8"+...)- (T+7'+1T"...)

'AMAG TS ywopevov & - TT ToU Beutépou pélous Tis lodTnTos
TorTng TaploTdvel TOV Spov, & droios Exel TOV peyaUTepov ExBETny
ToU yp&uuaTos, &g Tpos 1o émoiov UmMeTEONoav SiaTeTaypéva Ta
ToAuGwWa, Emoutvaws B& looUTton pt TOv TpdTOV Spov A ToU Trpa-
Tou péhous. “Htol Eyouev OT1: 5.1 = Axai TI=A:5, fito1 16 TT elven
TnAikov ToU A &ix Tol 8. "Apa:

A va ebpwpev tov & dpov Tod TmAlxov Tig Saipéoews
80 ( dxepalwv ) moAvwvipwy SateTaypévwy xatd THE HATL-
oVoac Suvdpelg évdg Ypappatés Twy, dpxel va Siapéowpev ToV
a’ dpov Tod Siaipetéou Sid ol a' Spou Tod Sarpévou.

O& oupPi] To aUTé, &v T& Tpla oA (Tol SiipeTéov,
SiaipéTou kad TMAikov ) elvan SiaTeTaypéva kaTd TS &viovoas Bu-
vapeis ToU auTtoU ypaupatds Twv. Els v mepimTwov admv ol
TpdTol KaTa oEipdy Spor Twv, B& elvan ol ToU kaTwTéTou PaBuol
kai & Spos ToU kaTwTdTou Pabuol TolU SinpeTeoy 6& looUran e
TO yiwouevov ToU dpou kaTwTdTou Pabuol Tol Bipétou Eri TOV
ToU xarwTéTou PaBuol ToU TmAikou.

B ) 'Edv ¥ywpev éva #| weplocotépoug xata oeipdy éx TOV
nphtwy Spwv Tod TMAixou, xal T ywvépevov adr@yv éml ToV
Stapétny dpaiplowpey dnd Todv Saiperéov, edploxopev Sia-
Popdv, ¥ dmola xakeitar pepindy LréAoimoy Tijg Siaipéoews. “Av
ToUrou, Slatetaypévou dpolwg, Slapedi] & mpdtog Spog Sua tob
nphrou Spou Tob Slapétou B& Swoy Tov Embpevov dpov Tob
nnAlxou.

Ao, &v mapacThowyey ut T ptv Tov TrpddTov Spov TOU -
Aikou ( fi 16 &Bpoiopa TAY YVwoTdY KaTd CEpav &k TV TPWTWY
dpwv alrrov ), ué P 1o &bpoiopa T@OY Aoirdv dpwv TouToy, ut A
Tov Siipetéov wal pt A, Tov BicpErmy ( BroreTaypivey  SAwv
Suoiws ), & Exwuev A = A"([T4P) = A'TI+A"-P. "Agaipolvres TO
T ATl &wd & ifoa, eUpioxopev A—A'TI=A"P (1¢ dmoiov ka-
AoUpev pepikdv UmréAoirov Tifs yevouévns Siaipéoews ). AN éx
T lodmTos ouriis dmeran (A—ATT): A'=P. Aniabn 7o P,
fitol ol Aoirol dpot ToU TmAikou, 8& eUpeBolUv Gv Bicipiowuev TO
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A-A"TT &ia ToU Biaipétou A'. Kata v mponyoupévny Trpdra-
ow, &v Sicpéowuey Tov TrpdTov Spov ToU A—A"TT 8i1& ToU mp-
Tou Gpou ToU A’, 8& elpwuev TOV TpddTov Spov ToU P, fiTor Tov
Guéows trduevov peta Tov [T, Spov ToU mmAikou.

§ 74. KohoUuev mpirov pepixdv Ombloimov TTs Sicupéorws
&Uo TroAvwwinwy TO eUplokduevov, Eav dpaipéowusy &md TOv Bi-
caipeTéov TO yivépevov ToU Siaipérou €l Tov TrpdTov Spov ToU
TTMAIKOU.

Aelrepov pepucov Orérowmov, TR fv Adyw Siaipéoeas Afye-
Tal TO eUplokduevoy, Eav &md TO TP@TOV Pepikov UtrdhoiTrov dpai-
ptowpev TGO Yywopevov ToU Siapétou émi Tov BelUrepov Spov ToU
TAfkou. Kat® &vdAoyov Tpdmov bpilousy tplrov pepixov UGmé-
Aowmov, TO Omoiov eUplokeTon, &v &paipéowpey TO Yivouevov ToU
BiaipéTou Emi TdV TpiTov Spov ToU TMAlkoU &d TO BeUrepov uepi-
kov UmdAormov’ kal oUtw ko’ 6.

"Av TO TeAeutaiov Umdlormmov Sicpéoews elven 0, 1 Biadpeois
Afyetan vehela, GAAws Afyetan dredvg.

§ 75. 'Ev yiver fotw 6T1 TpdkerTan v Sicipéowpev v ( dé-
paiov ) ToAvwwiov A Sia Tol A', SiorTeTaypéva KaTd TAS KaTioU-
cos Suvduers ToU alrol ypdupaTds Twvy, kol 611 & Binpetos Bév
elvan Pabuol karwTépou Tol Biaapérou o Tpds T ypduua ToUTo.
Kai dtav bev yvwpllwpey av 1) Siadpeots alrrdv elven Tehela, dpyi-
lopev v txTéAeoiv alTi)s koTd TOV dvwTépw Tpdmov kai B el-
puwpev plav gepav 6pwv ToU TMAlkou kabos kal plav oeipdv ToAuw-
Wpwy, Ta omoia B& elval mpdrov, debTepov K.T.A. pepikd UTd-
Aottra 15 Biaapecews. ‘O Pabuos TéV Utroholmwy, cx Tpds TO ¢v
Adyw ypauua, 6 Paivy ErorroUpevos. AdTi perd ThHY elpeov
ToU TrpcdTou dpou ToU TmAlkou kal Tol wpwdTou UmoAolmou Tr.y.
Btv Ba Umdpyn el alrd & mpddTos Spos ToU Bicnperiou. 'Emreibn
O TpdTos Gpos ToU TrmAikou, ToAAaTAacialopevos i ToOV Trpdy-
Tov Opov ToU BiaipéTou, Gibel yivopevov lgov pt Tov TrpdiTov Spov
ToU SionpeTéou, OTav GQQIPETWHEV TO YIVOUEVOV TOU TrpdTou &-
pou ToU TmAlkou é&mi Tov Bipérny &mod ToOv BienpeTéov, ol Spoi
ToU dvwTrépou PabBuol, biv Ba Umdpyouv el THv Biapopav, fiTol
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16 TrpédTov UdAoiov B elven PaBuol xarwTépou ToU BiapeTiou.
‘Opoicws TO yivdpevov ToU Seutépou Spou ToU TmAfkou éTTi ToV Bi-
Qipétny, dpaipoUpsvoy &md TO TpdTov Umdhortrov, SiBe T8 Beure-
pov Uméhoirov Pabuol xaTwTépou ToU TpwTou Utroholtou, ToU
dmrofou & TpdTOSs pos, Biaipouuevos Bia ToU TpdTou Spov ToU Bi-
pétou, 5ida1 Tov BeUrepov Gpov ToU TrmAikou.

‘Opoiws TrpoywpoUvTes Taparnpoluey om & Pabuds txdoTou
UmohoiTrou elvon WIKPOTEPOS ToU Trpomyoupévou Tou  ToUA&Y1oToV
kaTa plav povada.

‘Opoiws Taparnpolpey &Ti, dgol elpwiev Spous TGS TOU
TMAikou, &v BfAwuev v& ouvexiowpev THY mpafiv, wpémer kal dp-
kel & TrpdyTos Spos ToU dvmoTofyou UroAoitrou va elvan SianpeTos
Bia ToU Tptou dpou Tol Binpérou. TIpds ToUTo, Tpémel & TP~
Tos 8pos ToU Umrodoitrou ToUTou v& uf elvan Pabpol koTwTEpOU
ToU Pabuol ToU Eicapérou. ‘Emeidh of Paduol Tdv Siadoymddv U=
TohoiTrwy Paivouv EAarToUpevol, B kaTaAn§wUEy PETQ TIvas ™pd-
feis ) el Umdhorrov pndev f els UmoAormov PabBuol karwTEpou
ToU SiaipéTou.

‘Etropévess, Sobévrwv BUo dxepaiwv TOAVWWIHWY ©§ TTPOS X,
Ty, 16V A kai A’, ut PaBudv ToU A Sx1 kaT@TEPOV ToU Pabuod
ToU A’ s Tpds TO aUTd Ypdupa Twv ¥, Umdpxer & ToAUDWLOY
iotw T, ToloUrov Gote, v& elven 10 A-A"TI TTOAUWWHOV -
patoy éx Tpds X kal Paduol xatwrépou ToU A Té T evpioxetal,
&v icrehbousy Ty Tpafv THs Sicpéorws ToU A Bi&d Tol A" s
duwoTépw E§eTEdT.

"Av 1e8i A-A'TT =Y, 6a elvan A=A"TI+Y T& olrws eUplokd-
peva TT xal Y xaAoUvron mmAlxov xai dméAowmov Tils ph verelag
| &redodg Tautns Sicapéoews. ‘Eav 10 Y =0, Exouev meplTTwov
TeAtias SiaIpETELS.

'Ex TV dvwTipw TrapaTnpoUuey ST els uev v TeAelav Siad-
Peiv Exouev OTL:

‘O Siaiperéog loodrar pé Tov Siapémy émi Te mnAlxov.
Eis 8¢ v &reAfj o :

‘O Siaiperéog looUrar pi Tév duaipémy éni to6 myAixov ouv
TO LmoAoinw.
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"Eotw w.y. &1 BfAopev va Sicupéowpey TO
=23 =Ty*—19¢—8 &ia ToU y*—4y—2
Kata 1o dvwTépw, éxTedolvtes Thv Siaipeciv, Exopev :

(buaipettos) Y253 —Tyx?— 19 —8 | ¥*—4y—2 (®iaptmng)
o R Yo 23 ey
np@tov peEpixdy OmbAoimoy 2x3 — 5y —19x =2
=248y, 4y
beOTepov uepikdy Ombhoimov 3y*— 153 —8
—3x*+12x+6
tehikdy  Ombhotmov —3x—2

‘Emeaidty 1o UméAormrov —3x—2 elvan Pobuol pikpotépou Tol
Pabuol ToU Bicnpttou y'—4y—2, EmeTtan 6T Bév Umdpyel dképai-
ov povwwipov fi ToAuwvupoy, TO dmoiov ToAharAaoialopevov i
Tov Siaipbrnv x34y—2, va &ibn ywouevov 16 —3y—2. Aid ToU-
To Tpémel va Biakoywuey T Siaipeoiv Talmy kai O —3y—2 €l-
val 6 UtrdAorrov Tiis drehols Totns Sicnpéoews, TO 8t ¥i+4-2x+3
TnAikov aUTTs.

§ 76. [lapatnproess. TloAuwvwupdy T Bév  elvan Biaipetov &1
&Mhovu, SiareTaypévwoy kol TV SUo Opolws Tpos Ev yphupa Twv :

lov. "Otav & a' Spos ToU BiapeTéou 1) Evds Ek TGV eUpioKopé-
vwv pepik@v UmrohoiTwv Bév elvon SionpeTos 81 TolU o« Spou ToU
SiaipéTou

2ov. "Otav ¢ TeAevtaios Spos ToU Siaipétou Bév elvan Bionpe-
T05 Bi1a ToU TeAeutalou Spou ToU SicpéTou.

3ov. "Orav elvan Bionperds ptv & o' Spos kai & TeAsuTtaios ToU
Biaipetéou Bidk ToU o’ kal ToU TeAeutaiou Spou ToU BicupéTou &v-
TioTofyws, &AAG kaTtd THY ExTéAsotv TR Trpdlews SEv eUpiokopev
umréhorrov 0.

'Aoxfoertg xal DpoPArAfparta
‘Opdsg mpawTn. 129. Na yivouv al iffis Sioipéoers peta T@v Soxiudy

TWY

a’) (2x3-Tx:-Tx+4): (2x-1) p) (6x*+2x2+11x+10): (3x-2)
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YY) (xt4x24 L) (x2x+1) §') (x¥—6x¥+ 12x—18):(x2—4x +4)
€) (10x5—21x4—10x2—40x) : (5x2—3x+8) o1) (l+a5+-a'0): (a2+a+1)
C') (ct+P4): (a2—2aB+B2) n') (1—6x54x8): (1—2x+x2)

8') (x5—41x—120): (x2+4-4x+5).
‘Opas SevTtépa. 130. N& yivouv al kéTwd Saipéoes :
o) (x3V—3x3V @V + 3xv @BV — @ ) (XY -y ).
B') (9ax + 3adx 4 lda’x + 2): (a®* + S5ax + 1),
¥ (X = yBp ) (xX5¥ — X3V gP 4 XV P — P ),
B) (ot 4 4o X2V 4 16x4V ): (a8 + 2a¥ XV + 4x2V ),
') (xptvygy — dxutv—1 Qv —27xutv—2 v o 42xutv—Iydv )
(xH + 3xu—lyv —6xH—2y2v )
‘Opas TpiTn 131, Acifare 6m & Babuds Tolu Tnhikou SUo dxepaiwv ( &-
Nypéveov ) ToAuwwpwy looUTan pt THy Siagopdv ToU Pabuoy ToU BioipeTeoy
ANV Tdv ToU SipéTou. 'EEnyfioaTe ToUTto pe Tpia Biapopa mapabeiypaTa.

1. YIIOAOITION AIAIPEZEQY IIOAYQNYMOY INEPIEXONTOZ
TO x AIA TOY x+4a "H AIA TOY ax+f

§ 77. "Eorw m.x. &1 Bédopev va elpwpev TO UTOAOITTOV TAS
Snpéoecos (*—3x43x+2) @ (x—1)-

'E&v pé p TapaoThowuey TO TrnAfkov kai pé TO U TO UTrdAol-
Tov Tfis pdfews, B Exwpev :

(3=3x*+3x+2) = p(x—1) +v )]

Td wdrorrov u Bév mepiéxer 1O X els THv Siadpeoiv Toimy,
86T & Bicupérns elvan TpddTou PBabuol s Tpds X (TO B¢ UrdAor-
Tov elvan Paduol katwTépou ToU BiaipéTou ).

‘H oxtors (1) loyve Biad w&oav Tiphy ToU X, &pa xai Bix v
X = 1. Btrovres el cdmiv X = 1, eUploxopev

13-3:124-3:14-2=v, fiTo1 v = 3.

To tEayduevov ToUro Suvdueba v émaAnfelowpev xai tav Ex-
TeAéowpey TV Biaipeaiv.

"Ev yéver BT, 6T TT(x), 1o dmoiov UroriBetan, &1 elvon ToAu-
Wyupoy Tepiéyov TO X, TaploTdvel Tov Biaipetéov, TO p(x) TO M-
Alkov kad 16 v TO UmdAorrov Tiis Sicupéoews Sid ToU (x—), TO
Omolov Bkv 8& mepiéxn TOV X.

Od belfwuev, dT1 T v elvan Toov pé (), SnAabf pe o £fa-
YOuevov Td TpoxkUmTov, f&v el TO ToAuwwpov ToU BicipeTeou
YP&pwuey &vti ToU X, TO a, fitol THv Ty, Six T dmolav T
X—a Aappdver ™y Tunv 0.

6
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Mpdyuari éxopev om T(x) = p(x)- (x—a) +u.
‘Edqv fBéowpev dou x TO a AauPavouey :
M(e) = p(@)-(a—)+v A (@) = p(e)-0+u=u.

"Eotw ) Sixipeors (xf—at) @ (x+a)

To Umdhoirov elpioxeTtar, éav els Tov Siaipetéov Bégwopey dov-
Ti ToU X, TO (=), fiTor T™Hv TRy ToU X, Sia T dmoiav TO X +a
AauPavel Ty Tpnv 0. Aidm TO x+a=x—(—a). “Qore dvrl Tis
Bobeions Siaipéoews Eyopev TV (X8—at):[x—(—a)]. ‘Edv xauwpev
™v &vTikaTaoTaoly x = (—a) els Tov Biciperiov, eUpiokousy OTI
16 UmoAoimov eivan (—a)*—af = a—at = 0.

Ex ToUTwv &meTan 8T

Ad va elpwpev to UméAowmov TG Slalpéoews TOAVWVORLOL
nepléyovros to x, Sd tob yta, dpxel va Béowpev dmov x T
—a 7 16 a €l 10 moAuwvupov xal va elpwpey THY TLuRvV ToUToL,
fitol va Béowpev v Tipnv tol x, Stk ™v dmolav pndevilerar
0 Y ta.

OlUrw 1o Umdhoimrov Ts Siaipéoews (x*+aot) @ (x+a) elven TO
(—a)'+ ot = oot = 20,

‘Opoiws BeikwieTan &1, TO UTdAoimov THis Siaipéoews ToU Tro-
Avowipou TI(x) Sid ax + B ebplokeranr, &v Teff) els Tov Sinpe-
p

-réovﬁ-nuf]x=—-T,

Bia v dmoiav undeviletan To ax+p. Aidm,

&v T( x ) mapioravn Tov SiaipeTéov, p( X ) TO TmMAiKov kai v TO
{mréhorrov Tiis Sianipéoews auTiis, O& Eywpev
M(x)=p(x) (ax+Pp)+wv

OfTovTes X =— % els THv lodTnTa alumy, elpioxouev
n(-&)=p(-L) p+m + v=vy, fra M (-£) =v.

§ 78. 'Ex T&v Trponyoupévwv ouvdryousv OTi:

Modvwvopév v II(y) elvar Sraperdv &id tob ay P, av
xw I ( F2) dvat toov pe 0.

Ofrw 1o x*—a* elven Biciperdv S1d ToU x—a, SiéT 1o Umd-
Aoirov TS Sixipéoews Taus eival o —a* = 0, (ax0),
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To x¢ + o 8év Bianpeitan S1d ToU x — @, 816 TO UrdAoiTrov
s Sicipéorws TaUms elvan o + a¢ = 2o+ # 0.

To x* — at Bienpeitan piv Six ToU x + «, dTav 10 u &pTios G-
PIBuSs, dAAG Btv Bicnpeiten 81’ alroU, Stav TO u elval TEPITTOS.

AléTi, elg piv THY TpwTV  TEpiTTwoly TS UrdAormov elval

(—a) —at =a —at = 0.
eis 8¢ THv Sevtépav elvan (— a)* —a¥ = —2a¢ # 0.

To x* 4+ o Sicupelton pev 81k 1ol x+a, otav 70 p elvan Tre-
PITTS, 16 TO UmdéAoimov elvan (—a)H 4+ ot = —at 4 o = 0.
WA’ Sy1 drav 1o p elven &pTios, Biém TéTE TO UmdAormov elval

(—a)* +ao¥=a* o =2a" £0.

'Aoxfhaoeig

‘Opds wpdTn. 132, Elpere Ta (méhoma Tav kdTwh Siaipéoewy yw-
Pls v berereci] 1 Biaipeons.

a') (2x24x-9): (x-2) B (x2+6x+4+7): (x+2)

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

‘Opds SeuTépa 133. Elpere 1¢ UméAoima 1@y kéTwh Sinpéoewv
Xwpls vh bcredeoBouv al Braipéoers.

a') (81x4-256): (3x—4) B) (Ba*+p%) : (2a+4B)
Y') (32x5+4243) : (2x+3) &) (64x°=1) : (2x+1)
€) (14+x%): (I+x) ot') (a'o+pl) : (a?+B2)
{) (alt—p1): (cb—p4) n) (xM4+yre) : (x*+y?)
8) xgie) i (xXyk) D) (x® ) (xf—y4),

‘Ouds Tplrn. 134, Elpere T& Uméhorma Tdv kérwh Bipéoewy Ywpls
¥ hereaeoBouv al Biapéoris.
@) (puv—1): (v —1) PB) (W —vit): (i) ') (atvHit Ptvti): (a+ B)
B) (¢1—t): (P 4@) €) (xen—1): (xn—1).

12. OHAIKA TQN AIAIPEIEQN ( x¢ f+av ) @ (xta)

§ 7. "Eorw &n Exouev THv Bialpeciv ToU x¥ —a* f TOU
X* 4ot Bid ToU x—a, &mou )0 «ai dxépaios. Edv éxTeAéowpev THv
Tp&Ev, eUploxopev TMAlov  TO  xHTl4axdi4alxEiatxd .
o' wai UwéAoirov 0 Sia Ty mpdTy meplTwoiy, 2a¢ B dia
™y Seurépav.

‘Opoiws euploxouev Bid Thv Bialpectv (x* —a®™ ): (x + a)
Qg TMAikov xW—l_ax®—44  —a%—! xai mwérormov 0.
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Aa v Siaipegiv (x2'F14a® 1) (x+a ) eUpiokopev TmAikov
x? —ax®+4 4o kal UmdAormov 0.

M v Badpeoiv (x¥ - a1 @ (x4a) eUplokopev TmAikov
x¥ —ax? 14 4a? kai UméAoimov —2a?vtl,

Kara Taldra &xopev :

(xi—a*) : (x—a)=x*+tax*+o’*x+ao

(xf—af) : (x+a)=x—ax*+a?x*—a®x?*+ afx—a®

(x*+a*) : (x—a)=x+ax+a? kai UméAorrov 2o

(x*+a?) : (x+a)=x’—ax+a® '

§ 80. Aéyopev 871 Trohuwwupoy T elvon dpoyevég Pabpod Ti-
vOs @5 TTPOS MpIopéva YPAUHaTa Tou Eav TavTes ol Spol Tou el-
vait ToU avTol BaBuol ds rpos Ta ypapuaTa TauTa, Ty, TO
x* + Sax? — 12ax? 4+ o® elvan Oupoyeves y' PabBpol cs Tpos Ta o
kai x. To Sxy—8x?+4y? elvan Spoyeves ' Pobpol s Tpds Ta X
Kai .

‘Opoyevég ypappindv AfyeTal TOAUMWUOY TI @5 Tpds wpl-
ouéva ypauuaTa aUTol, tav elvan Suoyeves a Pabpol s Tpos au-
Tq, T.X. TO 3ax — 5Py + Byw s wpds TO a, B, ¥y fi s Tpos TA X,
Y, .

Olrw T& dvwTépw TMAlka T@V Sicpéoewy (x* +a* ) @ (x+&)
elvar TToAvwwpa dpoyevii kai PaBuol p—1 s mpds x kal a.

M.x. T mnAlkov Tfis Sinpéoews (xi—at): (x —a ) elven TO
x? 4 ax® + a’x + o® Spoyeves ToAucwvupov y' PaBuol s TTpos X
Kai a.

'AoxfoeLg

135. Elpere T& mnAika xai Ta Uméroia TdV kdTwdh Siaipéoewv &md  pvh-
uns :
a’) (@*+p*): (a+P) B) (@—Pp*): (a—B) ¥ (a®*—P2): (a+P)

136. a') (o®+3a2p+3api+p?) : (a4 2ap+p2)

B") («®-3a?p+3apt—p?) : (a®-2aP+Pp?)

137. EUpere &mwd pvruns Ta mmAika kal umrddoira Tév Siaipégewy :
) (CHE): (x+y)  B) (=) (x-y) ) () ()
) (vhyh): (x—y)  €) (VD) (x+1)  or) (x+a?): (x—a)

138. EUpete Tivwv Biaipéoecov Ths popefis (XH + a4 ): (x+a) evar Téaa
mnAika Ta xaTwh :
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a') x2+ax+a? ) x2—x+41 Y') x?4-x24x+1

8) o+ 2P+ af24-pe e') xi—axd+a?x?—a¥x+a'

139. EUpete TO Trnhikoy Tiis Simpégews (adv — PEV )i (av — PV ), xwpls va
txtedéonTe THY P& (1O v UmoTileran dépaios ) 0 ).

140. ‘Opoiws Tfis Siaipéoews (7P + 1) : 8, av 16 p elvon BeTikos dpibuos xai
Teprrrds. Maparnpnoate 611 10 8= 7 + 1. EUpete xal &AAa ToiaUTa Tapabeiyua-
Ta TeAeiwv Biapéoecwv.

14]. Aafare 871 TO (a+-P+y)H —ai —PH —yi Bipeitanr Bia TdOVY a+-p,
A— vy, P+ vy, &tav 1O p elvan Tep1TTOS Kai BeTIKOs dp1Buds.

142. Aeifare 871 Tva dxépaiov ToAuwwov @S Tpds X, SipfiTar Bid Tou
(X—a)(x—P)(x—y), (« #P=by) mpimer xal dpkel va BinpfiTan Hix ToU
X—qa, Bid ToU X—P kai Si& ToU x—y.

13. ANAAYZIZ AKEPAIAY AATEBPIKHE NNAPAXTAZEQZ
EIZ I'INOMENON IIAPATONTQN

§ 81. "Eorw povwwipov dxépaiov, Try. TO 24aPiy.

'Eqv Tov dpiBpdv 24 dvadUowpev els ToUs TrpddTous Tou Tra-
payovras, 6& elpwpev 6Tt elvan 24 = 23.3. “Apa TO 24aPly =
29.3q2.p%y. TMapornpolper 8T of Tapdyovres ToU &vwTépw pove-
Wiov elvan of 2, 3, q, B, ¥. ‘H &véAuois Aormrdv dxepadou Tives po-
Voviuou, Exovros (&piBunTikOv ) ouvTeAeoTHY dxépaiov &piBudy,
Yivetan elkdAws, 16T Tpds ToUTto &pkel v& dvaUowpev Tov ( &pi-
BunTikdy ) ouvreAeoThv Tou €l TpWTOUS TapdyovTas.

ToUvavriov, f TpoTN MoAuwwWUoU Tivos €els yivopevov Tra-
POYSVTwY KaTd TpéTov WEAAov &mAolv, elvar Suvah els dopiopé-
Vag TrepimrTcdoels kad €K TOUTWY GVaQEPOUEV TIVAS KATWTEPW.

In nepinrwowg. 'Edv wavres ol Spor ToU TroAvwviupou elvan
Ywoueva, T& dmrola Exouv KOOV TIVa Trap&yovTa, TPETETal ToUTO
EUxOAws el yivouevov TrapaydvTwy.

Olrw 16 ap+Pu—yu=u-(a+p—y).

‘Opoiws 10 pat+p=p(a+1).

"Emrions 1o 2x34-6xy=2x(x2+43y).

Els v mepimrwoiv Tty Afyopev, &Ti BETopev TOV KoIwOV
TrapdryovTa ékTds TrapevBécews.
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143, Tpépare els ywoueva Tas xdTwb TapacTdoEs :

a') 8a2P—6od+ 4op B') daxty—82y2—4xy
y') Ba*Pyt—4aipy’+ 2a2ply? 8) 15a®x—10ay+ Saw
£) atyyi 2atyiytalyy? o) 3p%y!+2p2y2-6py?

§') xWPwi-xWlwi+t xiyiw n') ap?y*—2a?p2y+ 3a2py
8') 6a2—12a? 1) 3x2-Tx¢ ') x4 16X ww—24x2y2w?

2a meplntwow. ’Eav elven Suvatov va SiarayBolv of Spol
ToAvwwUpou kaf’ Suddas, woTe els dkdomy ToUTwy va Utdpyn
aUTos Tapdywy, TOTE TpemeTal év yével ToUTo els yivduevoy Tapa-
YOvTwWV.

M.x. 16 moAuwwpov ay+ab+PBy+PBd elvan ioov ue

(cy +aB)+ (Py+P8) =a(y+8)+P(y+8) = (a+p) (y+9).

"Aoxnotig
144. N& Tpatrouv els yivopeva mapayovtwy ol kérwl Tapactdoss :
a') ax?+e2x+a+ X B x¥—x2w—xy2+ylw
Y') apx—aPy+ ybx—yby &) ax?—Px?+a—P
€') oty pE6+pty+atb oT) atytoay?+aPypy?
0 4 y—yixy—yixy n') 6x¥—10xy*—15¢*+9x2y
8') 2x(x—y)—b6a(x—y) 1) x¥4-2(x2-1)-1

') ax+pPx—yx+oy+py—yy  1p) at+2(a+1)+1

Iy nepinrworg. 'Edv Tpiwwwpdy T1 looUTal ué TEAEIOV TETPA-
ywvov Siwwipou, Tpémetan els yivopevov mapaydvrwv. Odtw 1o
X+ 2xy+yP=(x+y) (x+y) = (x+y)-
‘Ouolws Exopev
16a—24ap+ 9p*= (4a—3P)*= (4a—3PB) (4a—3P).
"Etrions &youev
X2y yi= ()= () ().
"Aoxnoig
145. N& Tpamouv els ywoueva mapaydvrwy al kdrwb mapagrdoes :
a') utv¥4 16uvat+64at PB') affyt+2aPlyixt+x' y') x*434x*4-289
8) (x+y)P—o(x+y)+4w?  €) (a—B)—6(a—P)y'+%y*
ot’) (p+w?)?4Bep+8w?+ 16

4y mepintwag, 'Eqv Buowupdv T elven Siagopa SUo  TeTpa-
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Ywvwv, Tpémetan els ywouevov ToU dbpoiouaros emi Thv Siago-
pav TdY TETpaywvik®dy pildv TV Sobévrwy TeTpaywvwy kol fiv
Tafiv eUploxovran T& Sobévra TeETpdrywva.

Odrws Exouey  16x3—Oy = (4x +3y) (4x—3y).

‘Qpolws TO 25 —16a?=(5+4a) (5—4a).
"AexnolLg
146. N& Tpamolv s ywoueva al kaTwb TapaoTaoes :
') arpr-l B') 4a2—49p2 v') 121a2-36P2 &) 49xM-yi:
) Blatpr—y*  ot') daty-9y? {') 20a*B2—5ap? 1) 3at-12a%2
') 1—400x4 1) 4xle—yee 1) Ix2—a 1B') 16x1—9xyA.

5n mepintwas. 'Eviote Suvdpeba va Siardwuev Tous Spous
ToU BoBévros ToAuwwUpou ko' opddas, olUrtws doTe af duddes
arar va Buvavral vd ypagouv & Siapopd TETpaywwwy SUo Ta-
SaoTdoewy. OUTws Emavepyousda els THy mponyouptvny TepiTTeo-
ow. Ty Exowev dm: a—2aP+P-9yi= (a'~20B+Pt)—Oy'=
(a—B)?=9y?=(a—P+3y) (a—P-3y). ‘Ouoiws 12af+9x*—4a’-9p!=
Ix?— (4a?—12ap+9p?) =9x°—(2a—3p)*= (3x—2a+3p) (3x+2a—3P).

‘Aoxnouig

146a. N& tpamoly els yopeva Tapayovrwy al x&Twh TapacTaces :
a’) pt—xt4 4ax—4a? B') a?—x2—y2—2xy
Y') at+ P+ 2ap—16a?pt 5') 4x2—-9a?+ 6a—1
£) xt-x?-2x-1 o1') 2xy—x? + at —yt
§') adv 4 2atv pev —y2v + BV nN') x2v =2x yVv + v —4oltv
$') a4 pe—yr-bt+2ap—2yb 1) a2—x242(ap-3xy)+ P-4
') a?-pi-yt+51-2(ab—py) 1B') 4(cB+Py)t—(at—proyi+61)?

6n nepimwais. 'Eqv 1 Sobeloa TapdoTaois elvan TS Hop@fis
A+ o?pr4-p4, Taparnpoluey &t :
o3+ Bl 20%BE BBl (ot Bt
= (o+B*—aB) (a'+P*+aP).
My T xt4x'+ l=x'+2x41—x!= (x4 1)'—x'=
= (x2+1-x) (x*+1+x).

7n aepintwoi. "Edv H Bobeloa mapdoraots elvar TS wopeii
X'+ Bx +y xai 1O piv P elvon dAyePpwov &bpoioua BUo &pi-
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Budv, toTw TAY p kal p’, TO BE Y TO yivopevoy T&Y auTdy apibudy,
8& Eyxowuev P=p+p', y=pp. “Apax:
X+ Px+y=x+(p+p )x+pp'=x*+px+p'x+pp'=

(x*+px)+ (p'x+pp )=x(x+p)+p' (x+p)=(x+p) (x+p").

My. #&v Exwpev 1O Tpicovwpov  x*4-8x+15, mwaparnpoluev
&1 elvon 8=5+3 kad 15=3-5. Aix ToUTo Exouev :

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

8n wepimrwo. "Eav 1) Sobeloa mapdoTacis elvan THs wopefis
ax?4Px+y, Suvdpeda va Tpépwpey aUTnv Els y1vopevov @épov-
Tes TpddTOV aUTHY els THY Tponyoupevny pop@ny, fiTol ypagovTes
P

aUThv oUTws : & (x2+ =¥ + %), &Te &pkel va Tporrf) elg yivope-
vov TraparydvTwy TO x* + WS— x + %- *AMG SuvdpeBa va épyaatdo-
pev kad s EEfis :

Ipdpopev ax?+Bx+y = % (o?x?+aPx+oay). OfTopev ax=w
&re Exompev, &yl Ths Bobelons mapaoTaoEews, 'n‘]v% (w?+Po-+ary).

ZnToluev Thdpa va Tpéwwuey TO w'+Pwtay &g yivopevov.
"Eotw Aoimrov &m eUpébn  wi4Poay=(w—p;)(w—p:). ©tTopev
w=ax kai eUploxopev (ax—p;)(ax—pe), &pa f Sofeioa wapaoTa-

ols TpémeTal elg THY -;— (ax—p,) (ax—pe).
*Eotw T.x. f| TapdoTaois 3x*—x—2.

Mpdopev aUTnv @S E&ﬁs: —;- (3 - 3x*-3x-3 - 2). ’Eav ypa-
yopey vl 3x 1O , SnAadf &v Btowpev 3x = w, eUpioxopev
30—x-2 = & (w—w—6).

'Avadvopev T wl—w—6 els 10 (w—3) (w+2) xai oltw Ba &-
XOUEV : 3xx-2 = 5 (0-3)(w+2).
Mpdpouev &vrt ToU w TO loov aurol 3x kai Exopsv:
5 3x-3)(3x+2) = 2 (x-1)(Bx+2)= (x-1)(3x+2)
"Hror : 3x?—x—2=(x—1)(3x+42).

9n neplnrwos. Eqv f Sobeioa mapdoTacts elvar &bpoioua 7
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Biagopa BUo KUPwWV, GVOAUETCL Ei§ Y1VOUEVOV ¢ri T Pdoer Ths &1-

Qiptoews ToAvwwpou Sia Tol x+a fi ToU x—a. OUtw ). TO

od—B* SraupeiTan Hix ToU a—P koi Bider mnAikov of+af P
‘Etropéves elven @ od—Pi=(a—P) (a*+aP+Pp*). e,

‘Opoiws 16 o+ P Sicnpeitan Six o0 a+P xai 8!8&1,*;&1%‘.\1" '

C—aB+B. "Apa elva oiBi= (at+P) (P—aP+pD). A
Kard Tabta 10 x4 W=(x*4+¢)(x—xWi4y7). 7

To (x—y)+w=(x—y+w)[ (x— )~ (x—y)w+w]="
(x—y+w) (X2 —-2xy—x+yw+w?). ¢

NN

Aoxfoetrg

‘Opas wpTn. 147. N& Tpatrolv els ywopeva al kdrwb wapacTdoers.

o) Oat26a2P2425p4  oT') ab+ P 1) 160d—17a2+1
P) dxi-21x2y2+ 9yt L) attatyttyt 1P) 16A% 4yt

Y) Aaz41 n') 25x4+31x2¢2 4 16y 1y") a4 17a-390
') 4at—13a2+-1 9') ad+4pt 18') a2—Tap--10p2
) 4x4-37x2¢2%4 Sy 1) 9at—15at+1

‘Opds SeuTépa. 148, 'Emions va Tparmou els yvoueva al kérwh Tapa-
OTaoeis.
a') 4x2.-13x=3 5') x3+ 64 7') 8a*4-p*
B) 6x2--17x+12 €) 343+x3 n') 216p34-ve
Y) 1la*-23ap+2p* o) a?p’+343

‘Opas TpiTn 149, Na dvaiuboiv els ywopeva al kaTwTipw TapaoTa-
Oflg Bia guvbuaopol TGV dvwTépw EKTEBEIODY TEPITTWOEWY.

Q) (x-y)i—l—xyp(x+y+1) P') at—pi42ap(a—p2)

Y) (x—4)2—(3x—2)(x+2)? 5') aty?+Py—aty—p

€) x(24x)—y(2+y) oT') o P+ op—api—a+p

') 4x+dav- x2—4a?—12+ 4 ) xhyr—4x244—yi—4x2y2 4 4xy
8 x2g- Ixypr—3x3—y? ) af(x2+1)+x(a+p?)

@) rry(p24 1)+ p(m24 v2)

4. MErIZTOEX KOINOEX AIAIPETHE KAI EAAXIETON KOINON
NOAAATIAAZION AKEPAIQN AATEBPIKQN NMAPAEZTALEQN

§ 82. Kalobpev péyiorov xowvdv Suaipérmy (p.x.8.) So-
Bévrwy duepaiwv povwvopwv pt &plBunTixods ouvteleoTdg
dxepalovg, TOV w.x.5. T@V xuplwy TOOHY TwY, it oUVTEAETTHY
TOV w.x.5. T@OV CUVTEAESTOV TWV.

'O kawov TS eUpéoews Tou k.5, dxepalwy dpiBuddv ( Tiis 'Api-
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piBunTikiis ) 81° &vodUogsws auTdv els TpwTous TapdyovTas, i-
oxVUel kai Bid v elpeotv ToU w.k.B. dkepaiwv oxeTik@v dpiBudv
f| TapacTdoewy, pE CUVTEAECTGS dkepaious, STav aUTAl TPETWVTAL
els yivopeve, kai 1) &modeafis yivetar Spoiws. Olrw 6 pk.d. TdV
6a?pi= 2.3.0°p?, 9aP? = 3P, 16a'P? = 24P, elvon 1O o2p?

‘O pkbd. 1oV a—af =(a—Pla, o' 2aP+ap’=al(a—Pp)* kai
o —p* = (a—P) (c*+ap+p*) elvan 16 a—P.

§ 83. KadoUpev érdyilotov xoivov molramAdoiov ( é.x.1m. )
dxepaiwy povwvipwy pe &pldunTtinovs ocuvreleatds dxepaloug,
To6 é.x.m. TV xuplwy moodv alTOV, wé ouvteAestv Td &.x.m.
TV OUVTEAETTOY TOUL.

‘O kavoov Ts eUptoews ToU &x.m. drepalwov dpibuddv (TR
"ApiBunTikiis ) 81" &vaduoews els TrpwTous Trapdyovtas loyvel kai
Siad ™y elpeoiv ToU tx.mr. Sxkepaiwv oyeTIKGDY dpifudv 1| kal dke-
paiwv &dAyeppikdy TapaoTdotwy (uE oUVTEAEOTAS dxepaious ), &-
Tav aUtar Tpémwvron els yivopeva, 1 8¢ &wddeifis yivetan Spoiws

Olrw 16 t.x.r. TV 18af?=2.32P?, 9af?=3%ap? 120f=223ap,
elvan 1O yivduevoy 2% 3a3Pi=36ap2

'Aoxfiocerg

150. Na eUpefij 6 pk.b. TV TapaoTdoewy :
a’) 121a? 168a4p2
B 36a3x , 28x%y
5) (x=D2(x+2)% (x=1)(x+3)*
8") 35x(u+v)?, (u+4v)d 20x3(u+v)2(u—v)?, 45x4(u+v)P(u-v)?
£') x¥+4-2x2-3x, 2x%+45x2-3x
or’) l-x, (1-x®)?, (1-x)?

) xt+ax?+adlx+ot, x{+alxt4at

151. N& eUpeff] 16 Lk, Tdv TapaoTdoewy
a’) 18x(a+2B)2, Ixy(a+p)(a—2p), 18x2y2(a-2p )?
B’) 3x443x, 5x3—-5x 10x24 10x
Y') ldet(a®—P?), 2]a?p?(a—p)* 6a’p(a—p)(a®-p?)
B') wilv—pvd, HZ4 puv—2v2, ul—py—2ve

€) xd—(mwi+ ] )x24-mwe xb—(mw+1)*x24 2(7+ [ )wx—7w
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I'. IEP] AATEBPIKQN PHTQN KAAIMATQN

§ 84. Kafos To TnAikov TS Slaipéoews BUO OXETIKGDV &-
PIBLGY TTQPICTAVETA! WE KAdoua Exov &piBunThy TOV SlQIpETEOV
Xai TTapOVOHaCTTHYV TOV SiaipéTny, oUTw Xai T6 TMAikov SUo dAye-
Bpixidy TropacTdoEwy, T.X. TRV dxepaicov  TOOUTWY —5at+-P*
—5a2 _.;En .
8y* + Sa

Totro, d kai &V KAGOUg, ToU &moiou ol Spor elvan Ev yevel
Gképaia TOAUDWHG, AEyETal prTov dAyefpuxov xAdopa.

kai 8y3+9a TapioTAvETAlL Ut TO AAYEPpIKOY KAGOHS

1. IAIOTHTEZ PHTQN AATEBPIKQN KAAZMATQN

§ 85. ’Emeidn oladfmoTe xal &v elvar ai dxéponan Ghyeppi-
kai mapaoTdoels, ai &mroTehoUoan TOV &plfunTNY Kai Trapovoua-
oty prrol dAyePpikol KAGOUATOS, ol épor aUTol TapioTAVOUY
OxeTikoUs &piBpovs ( Bia T&E TIPAS TGV YPAUPATWY TwWV, S1d Tas
Omolas Stv undevileTan & TTQPOVOHaOTHS Twy ) ETETA 8T Kai Ta
dopata TaUTa fxouv Tas iBidTnTas TRV SAyePpIk®dY KAaoUS-
TWv,

Obtwe, ¢av Toug 6poug dAyeBpixod TIvog xAdapatog ToAAa-
mMagidowpey 7 dlalpéowpey e TOV adtdy dpibpdy (#0), A
&Eia tou be¢v petaPdaiderat.

3 2 5 3 2

Kora Tadra Exopev T.X. ;E'i?;g};‘: 3.%3%2%4:2;:'},2.

STnpilbuevor es THY dvwTépw 1B16TTa Buvdueda EvioTe v
Tpéywpey BoBiv &AyEPpIkdY pnTov KAdoua els Ao {ooBUvapov
BE oirrd ko Exov Gpous dmAouoTépous ToU Sobtvros. TIpds euxoAiav
XprnoipomoloUuey, &v elva SuvaToy, Tov pk.B. T@v Spwv Tov, Tpé-
TovTEs auTous Els yivoueva, &v elvar Guvartov.

§ 86. ‘Andomolnoig dAyeppikol TIvds pnTOU KAGopaTOS Ab-
Yetan # eUpeois GAROU KAQOUOTOS lgoBuvdpou Tou kal Eyovros &-
pous &mhouaTépovs. ‘H &TrhoTroingls kal T@V pnT&Y KAQTPETWY
Guéryeran el THY GvTioToIXoV amhomoinaiv T@v dAYyEPpikdY TOlOU-
TWv., "Hvor :

Ald v& GTAOTOAOWHEV pPNTOV dhyePpixdv Adopa, dlai-
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pobpev Toug Bpoug Tou Sid TIvog xowvel Slapétou Twv Tpé-
novteg TouToug €lg yivopeva, dv elvat duvatdv.
OUTws Exopev T.X. Bid TO KAdopa
24-8a4-15 a?+Ba+-15 a+5)(@+3) _ a+5
epseTe ) X T = =
ToUro eUpédn, &eol TpddTov ol dpol ToU Bobévros Erpdmnoav
els yivdueva kai drohoUfws ol Spor ToU mpokiyavTtos foobuvdpou
KAdoparos Binpébnoav Bia Tol kool Sicpétou T@Y Spwv Tou
fiTor pé 16 a4 3.

§ 87. 'Avdaywyov Afyetan Ev KAdopa, ToU dmoiou ol Spor Bév
Exouv kotvdv Tapdyovra kal Emoptvws Siv dmAomoisitan. ‘O ka-
vy ko’ ov TpémeTan dAyePpikov Khdoua els dvdywyov loylUel kai
Sid Ta dAyePpika pnTd kAdouaTa kai Twpds eUkoAlav ypnolpoTol-
eitanl O pk.B. TGOV Spwv Tou, Ex&oTOU TOUTWV TRETTOMEVOU Els Yi-
vopevoy Tapaydvrwy ( &v s\'vm Buvatév ). Olrews Eyopev Ty

4a? a2p2
6(1;2; 23039! Yo 3Ys % (nx.8. elvan & 2aB?y).

"Emrions eUploxopev
a?—] (c:—l)(a-}-l)
atia a(a—1) e
’Etrions eUploxopev &t
(x+a)*—p* _ (xt+o+p)- (x+o—P) _ x+aP
(x+By—t  (x+o+B)- (x+Pp—<) x+pa
(LkB. & x+a+p).

(¢ kb elvan 16 a—1).

“"Aeoxnaouig
152. N& Tpamolv els dvdywya T& kAdopara :
.. 16a2pt 45a2p2y? | 46x2y2 .\ 9Bxy—24y?
*) Tapr  P) “oqupry, oy 5 awany
) x3—y? ot x2—y? ) x4—6561 : apy+9py—-5y*
eyt Xty XE8T ") 3aPbp-+ 18p6E—10y5p
8 ax+Py+ay+pPx ) ap By ya
ay+2Px+ 2ax+ Py =) B T (@B) @)~ By) P
oy HaB) 40P+ B(a+ )t o X342x242x+ 1
a(a—p)+2ap+ B(a+t B) LR ors vom; FEey

§ 88. Awx v Tpéypwupev els fooBUvaud Twv dudwvupa dAye-
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Ppia pNTa KAGopaTe, Epyalfoueda dmws kai Sia Ta dpiBunTika KAG-
Ouara.

¥ N y B X 1 1 <
Eorwoav mw.x. T& KAGouaTa ~— 55’ FaEp’ WTO £, X, T

TapovopaoTdy elvea TO 3:2%a%P3.  Aapolvres oo 81°  éxd-
OTou TV TTapPOVORaoTEOY eUpioxopey KaTa oeipav 6aP?, 4a?p?, 9p2, 2
’E&v TroAAatrAaoidompey Tous Opous tkdoTou TV GobevTwv
KAhaopdrwv kaTd oelpdy éml Td mnAika TaUTta, eUplokopev ( ioodu-
Vapa & SofévTwy ) T& dudwpa KAAoHaT
6opt 4ep? 9pe 4
36012{53 36cx~ﬁ’ 360“5’ 36a2p3
"EoTwoav T& KAdopoTa
1 5 9
A 3a%P 1 3opE1 pY) | B(cB+ 20P 1 PE)(a—P) | S(a®—20P+ PP
Tpéropey ToUs TTapOVOUROTAs TOUTwy €els yivopeva kai EYOueY,
Qvri ey SoBévTwv KhaoudTwy, T& EEfs loodUvapd Twv &vrioTol-
Xas

¥ gl Dol Te i i (2)
4(atp)? 8(atPP@p)  S@Pr
To tx.r. ToUtwy elven 8:5(a+P)(a—P): Ta mnAika ToUTwv
5 ixdoTou T@V TapovouaoT@y elval kara oceipdav  2.5(a—P)?,
S(U-i—ﬁ)(cx——f:!) 8(a+P)3. TMoAramAaoidlovtes ToUs Opous T@V
VoTépw KAaopdTwy (2) émi Ta mnAika altd dvmioTolyws, eupi-
Okopey T& loodUvapa TV SoBévTwy KAaopdTwy

25(a—p)2  55(etP)(ap)  98(atP)* |
85(atp)y(apyE  B5@+P)l(@p)?  58(atp)(a—p)

*Aoxnouig

153, Na Tpawouv el dpwvupa Ta kdTwh kKAdouaTa pe KOIVOV TTapoVOUao TNV
™ L. v TapovouacTiv TWv dolévTwy :

1 1 1 somptaill Viet g 6
e il il BY 3xeg7’ 8xy? Oxtyt 24xigt’
’ a? a
Y) o) D41 xAxt3
5 x2 X 1

plant u®) ' pi(at—an) P (—®)
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2. MEPI TQN TAPAETAZEQN % KAI -2

§ 89. Koboxs eidopev els T& mwponyoupeva, &v TUXn va Exw-
uev Siaipeav ToU 0: 0, 7O mnAikov elvar &dpioTov, BnAadf 1o TN-
Alkov SUvaral va elven oloodAmoTe oyeTikds &pifuos, toTw a, BioTl
a-0= 0. Aix ToTr0, &Tav Kai ol 8Uo dpor pnTol KAdouaTos Aap-
Bavouv Thv Tpny 0 81’ dpiopévas TIHAS TOV ypaUpdTwWy Twy, N
Tipn ToU Adopatos Sid Tds Tipds TavTas OecopeiTan, &1 elvan dé-
pLaTos. |

“EoTtw T.X. TO KAGOHQ x):; "Av Btcwpey Els aUTO X = a &U-

a2 x2—q?

] a \ e 0 ,
{OKOHEY — = —. fot T Tav —a
p eV iy Aia ToUTo 1) TrapdoTacis o drav x :

TapousidleTal s &opioTos Sia THV TNV « ToU X.

2 2
MoapernpoUpsy Speos, 871, &v elvar TO x 5= a, Exouev xx:‘;

=x+ a kal & es ToUTo TEB] x =, Exouev E§ayduevov

0

5 H epefeioa alrrn) Tt 2a elvan kad 1y (&Anbns) -

20 kad Oyl

2. 2

\ -~ v X«—Q o 3 ~ - ‘
un ToU KAQOUQTOS =, bV x=Ta. M& TaUra, 6Tav ouppPaivy

pNTOV év yével GAyePpikov KAGopa va yiveran -g- 814 Tiva Sobeloav

TIUNY YPAUUaTOs Tou, iva elpwuev THv &Andf| Tiunv Tou, dvrika-
oTduey THY TNy ToU ypdaupaTos els TO TrpokUtrTov €k ToU So-
Bévros ueTd Thv dmAotroinov TV dpwv Tou. 'Edv kai els T Trpo-
KUTTTOV  KAQopa  TrapouctdleTal  Tapopolov  paivopevoy, épyalo-
peba kol €’ aUToU Opoiws.
a’—3a?+43a—]
a’—4a2+450-2’
TapatTnpoUuey, STi of Spor ToUTou, STav a =1, AcuPdvouv Exa-
otos ™ TNy 0. "AAAG kai #k ToUTou Siaxplvopey, &1 ol Ev Aoy
&po1 Biaipotvran Bid ToU a—1, (&pol, drav a= 1, undevilovran ).
AlcipoUpev Aormodv EkacTov TRV Spwv Tou pé o — 1 kai €U-
a?-2a+1
az-3a+2
polpey, 811 kai ToUTou of dpor Eyouv v Tipny 0 EkaoTos, dtav a--1.
Kai TouTou of &pot Bianpolvran S1d ToU a— 1, kai éxTeAolvTes TGS

"Av BéAcopey THY TR T X, S TO &tav a= 1,

MapaTtn-

ploxopev 16 loobuvapov khdopa ToU Sobivros
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81Cﬁtlpé<:nals gls ExaoTov T@V Spwv, eUpiokouEy TO ioobUvapov KAGoua
a1

'
O¢topev el ToUmo a= 1 xai sOpicxousu%:O. AUt elvan 1)

dAnBrs mpf ToU Bobévros kAdopaTos, STav a = l.

“Otav tpyalopsda ds s Ta TpomnyoUmEva TapabelypaTa kai
Upiokopey, &vrti ToU SoBévtos KA&ouaTos, loobUvapév Tou, Biax TO
OTroTov Biv Umrdpyer S1& Tas BEwPOULEVES TIMGS TEOV YPaHUETWY, &6~
PIoTos Tiufy ToUTou, TOTe Aéyouev 0TI aipopev Thy dopratiav ToU
BoBévros kA&ouaToS.

“Av Bobtv dAyePpikdy KAdoua Biv elvan pnTov, ToTE BEv Exouev
Qpiopévoy Aol kavova i va &pwpev THv dopioTiav Tou. "ANAG
oUW B EmBicokopev (&v elven BuvaTov ) v eUpwpev loodUvapov
K\doua ToU Sobévros uE pnTOV TapovopaoThv kal va EmiTy-

XWuey dpofws THv dmoPoAnv Tfis dopioTias. TI. . %%5-:-2, Strov
X =5 AcpPdvel miphy &dpioTov. MoMamAacilouey Aoiwov TOUS
6POUS ToU KA&opoTos £l Yo—1 + 2, &1 AcuPdvopey ThHv loobuva-
Hov mrapdoTaoty ToU SofévTos.

%;M = Va—14+2. AU, étav a = 5, AauPdver Tv TiuHv

fj dmofar elvan ki (dAnBNs ) Twh ki ToU Sobévros KAQOUOTOS,
OTav a = 5.

§ 90. ‘H mopdoTaoss Ja—1+2 Afyetan ouluyhg TS Ja-1-2.
"Ev yéver BUo Biowupa Aéyovtar eufuyf, Stav ol wpdTor Spot
YTy elvon Toor, ol 5 Beutepor &vriBetorr nAadn Stav elvan TS
Hopefic A 4+ B kai A—B.
My. of —P+}p—day i —B—}p—day elvan ouluyf Biwwpa f
Ouluyeis TapaoTaoEs.
ox?
x-2'
X =2 "Ay &vTikaTaoTHoWHEY Els aUTS, TO X uE TO 2, eUpioxouev
02 _98 7
2-2 0 0

§ 91. "Eorw 4T [nreiton 1 TR ToU KAGOWATOS dTav
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"Ex ToUTou mapaTnpoUpey, 6Ti évioTe ) Tiuf dAyefpikoU prTol
KAdguaTos Sid Tva Sobeioav TPV ypappaTds Tivos AapPdvel pop-
PNV KAdopaTos pév, GAN" Exovtos mapovopaoThy To 0 kai &pifun-
THY Dpiopévoy TIva &pifuov == 0.

‘Ev yéver oTw, 6T1 f) TN KAGopaTds Tivos elvan 1 %-, Strov
a TapioTavel &pibudv Tiva dpiopévov (= 0). Els THY TrepitrTeootv
oUTnV AEyopev GTI
a
0
elvar dmodbrtwg peyalutépa mavrog apiBpot Betixod ( doov-
Svjrote peydiou ).

‘H napdoraoig % ovdepiav Exel Evvolay §j St W) T Tod

v e . O \ » : » ’ 3 r
Kai 611 pév 16 i Bev Exel xappiav évvolav, paiveTal #k ToUTou :

oudels &piBuos Utrdpyxel, SoTis ToAAamAacialopevos émi 0 SUverton
va 8wam yiwbuevov 1o o, &eol To 0 émi olovdhmoTe &p1Budy ToA-
AamrAacialopevoy &iet yivopevov 0.

'EE &AAou Gpws, &v O TapovopaoTh)s Evds KAAOHATOS £xOoVvTOS
dpiBunTv dpiouévor a # 0 EAaTToUTal, TéTE TO KAGopa alfdvetal

a ~ . a
0,001 = 1000a, éved 1o 0.0001 = 10 000«

elven 8¢ 1O SeUrepov ToUro peycAUTepov ToU Trpomyoupévou Tov,
€vd 6 mapovopaoTns TouTou elvanl WIkpSTEPOS ToU Trpomyoupévoy

dmoAuTws. Oftw .y, TO

TOU.

Olrws, Soov & TrapovopaoThs EAaTTdveTan kai TANoI&lel v
yivn O, Téoov 1) Tiuf) ToU KAdopaTos yiveTar &mOAUTWS peyoAuTépa
kai Teivel va UmrepPfy mavTa Betikov &piBudv. "Av oupPaivn ToUTo Bid

R i 5 Vel \ ey o sl Y
TO 5 TOTE Atyouev, 6T1 TO g Telvel els TO BeTikdV &mreipov 7y el TO

&pvnTikoy &meipov, ka®’ Soov elvar 16 a ) 0 f 16 a (0. To BeTixodv 1
GPYNTIKOV &TTEIPOV TIAPICTAVOUEY WE TO oUuPolov + oo ( BeTikdv
Nl dpvnTikov &mrepov ).

A& ToUto mdvToTe €lg mdgav Simipeoiv bmoBéropey Tov Si-
alpétny Suapopov tob O.

“"Aoxnotig

154. Né& ebpefoiv ai Tipal TGy kaTwh xAaoudrwy §1d Tac onusioupivas Ti-
uas T@v ypaupdrwv.
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22

o X342x o~ Yot A 3
o) — , &rav x:O,{:&)t2 o2 Sdravy=a, Y') i STV X =2,

W ai—pe %24 20x+4a?)(x—x) .,
) S sravan p, o) CFENEDESD), gray 5,
i Xi—a4 x2—-3x+5 Load1l
aT - = A & L o X = 1’ =g = l,
) —" &ray xi=t; L") g o &rav X n) e | &Tav a
3

8’ VG“ 3 vq_@+,?fi[§' dtay a= B_
Va2—p2+ o2 (a—P),

3. IPOXOEZIEZ KAl APAIPEZIZ AATEBPIKQN IMAPAXTAXEQN

§ 92. ‘O kavaw Tis Tpoodéoews kal &eaipéoews &piBuNTIKGY
SAyePpikav KhaopdTev loxUer kal Bi&k Thy Tpdobeciv kai deaipeoiv
PTGV SAyePpik@dv KAQOUATWY.

"Av T& Bobévra pnTd v yével KAGopara elven ETepdovupa, TpE-
Topey arrde el Sucovupa Pt TO EK.TT. TOV TrapovopaoT®v ( &ol
Tpéywpev TouTous els yivdpeva ) kai dxohouBuws ékTeAoTpey THY Tpoo-
eEGIV, &mrws kal elg ToUs kAaopaTikous dpifuous.
2a+3p . 2a—3p

bt

Eorw m.x., 6Tt [nToluev To &Bpoioua 2a—3p ' 2a+3p

4oz _Cpz -

To tkr. TGOV TAPOVORAOTOV elvar TO 4a? — 9B =

(2a4-3p) (2a—3B). T& mnAika ToUTOU 81’ EK&oTOU TGV TAPAVOHQ-
0Ty flven kara oetpdv 2a + 3B, 20—3P xal 1. TMoAAamAacialo-
HEv Toug Spous kdaTou KAGoportos Eml Ta TnAlka aUTd dvTioTol-
XWs kai eUplokopev

Qoi3pye , (2a-3p) | 2402 +9P2) _ (2x+3p)2+(2a-3p) 2+ 2(4a+ 9B,

4o 2‘9[32_ hg_gﬁz 4a2-9p* 4a2-0p2

’Aoxfoerg

155, N& eupetouv T& tEarydpeva TaY kérwd Tpdfewy kol al Tl abtdv,
KaBisg kol 1oy SiBoptveov, Bid Tas omueloupévas Tipds TEOV ypapudTwy.

Y2, 4 206x+1d) 9
Q) 2X+5+3x+ 17 (2X+5)(3x+17)' dtav x= 2,
p ap a ay Py E Bl W
D B By T T b e
i 1-2x 1+x __]_- i
") Sz tawan sy’ rav x = 2.
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gy BT S BB g EB oD
aty-- Y:‘ aly+ 2HY2+Y: YE_Q‘.' a4 Y !
X Lg—up" &

. o= . Boy? T X

) x4 (2\p—3m)2 P (Cu—x)? | wi-x?
(3m+x)*-—4w (x+2¢)2—9w? ] Xx+ow '

iy L. SRR, g
LF =v X+\v x2+w2+w“ x?
,)or’+f§' at+p 1  sai-p 1
ot Pt ot Pz 2 (u9+ﬁ9 cx;ig)'
156. 'Edv Btowpev @(x) = x+2, w(x)=x2+42x+4, y(x)=— x—2 kal
— (x): m(x) XA+ 4x24-16
@(x)=—=x2-2x-+44, Gelfare én elvan e R YT G

4. MOAAANINAZIAZMOZE KAI AIAIPEZIE AATEBPIKQN KAAZMATQN

§ 93. 'O kavoov ToU ToAAamAaoiaopol SAYEPPIKGY  KAQOHG-
Twv loyuel kal Sid T& pnta dAyePpikd KAdopara. OlTtw Y.

Exouev 12x%y ldw2¢  12x%y-14w%p  12:.14x?ywle  8xw
5 Top? 3xy? T 3xy? | Twelldxy? | yg

MapampnTéov, 811 els yivopevov kAaoudtwy Suvdpeba va &
TrAoTroI0UpEY TGOV dp1BunTnv évds TGOV TTapayovTwy, ué TOV Trapovo-
paoThy Evos 8§ alTddy Tpo TiiS EkTEAtoEws THis Tp&fews ToU TroAAa-
TAaoicopoU, &v ToUro elvan Suvarov ( Tpémovtes Trpds elkoAiav ToUs
Spous TV KAaopdTwy els yivopeva ). TLy. elvan

cx+x a—X a+x

a—X cr3+x‘ a?4-x2

x(a+x) o?(a—x)*  x(a+x) a?(a—x)(a—x) alo—x)
Emons e xatr T a@—x) | BEIDETN) XN

‘0O kavaov Bipéoews &piBpol Sia kAaouomikoU &piBuot oy Uel
kai S THv Siadpeoiv dAyePpikils TapaoTdotws &i° dAyePpikol pn-
ToU kAdouaros év yéver. OUtw m.x. TO

120t 3ap? _12c¢ 10  120a® _ 40c

Bt C 10 T P*  3apt 3apt Pt

Ts 15(a+p) . S(a+Pp)* _ 15(c+p) 1ll(@p) 3
22(a—p) 11(a—B) 22(a—P) S5(x+P)*  2(a+P)

Wneptomotr|Bnke amé To lvotirouto EknmaibeuTikng Mohmkrig



'Aoxfoelg xai mpofAfparta

‘Opas mpoTn. 157. Na elpeBoly T& Efayoueva:
y MXtay  yx2—yy? o O3x2—6xy+-3y? | NPyt
oy LN, =) B e - ;
YX-yy  Px+Py X+y (=)
i b 2 i AW 2L
Y (1 7 dxty? ) (x3=2x342+ ).

) (Ebrtett). (DARR) O i s

ay—Py—ab +p&/ \ ay+Py—ab—ps o2+4pt  ai—4p?
: a2 . C&zxg—}—aﬁxa_ o \
O (a‘«— YE) ax+1  a2-p2

S R e R

: 10 Ve _E:L)_ _2
) (2+ ﬁ)(%uz)(u?+u4) (u+2)
‘Opas Seurépa. 158. "Exa mis 5A Bpx. 'Ex TolUrwy Efobever mrpdTov

T Tpitov, EmerTa TO EPSopov kal TEAos T& —g— ToU &pyixoU Toool. éoa Teu -

HElway :

159, "Exe1 Tis P — 1 Bpayuds kal tfoBever To TérapTov alTdv Kal —_? TOU
UMrohoitrou, Tléoa ToU Euetvav ;

160, *Exer 15 o Sporynds kal tfobever wpdTov 90 Spay. kal Emeta T —;-

ToU Umoholmou. Téoat Bpy. ToU pévouv ;

161. "Exer mis y Bpaypds kal xdver mpdrtov Ta &Uo iPSopa aUTdv, Ererta
T& 8Uo méptrta Tou Utrohoimrou kai 1 Spayufv. Méoar Bpaypai ToU Epeivav ;

162, *Ane plav PpUony Tpéxouv 7 dk. UBaros els 56. "Amwo &AAnv 9 ok. els 45
Moo bidbes B Tpifouv kal ik TV Buo, Eav f piv wpd™ Tpéyn, Emi T8, 7 Bt
&n &vorxbf] 25 Ppadlrepov, KAeicouv Bt auyypévws ;

‘Opds tplrn. 163. N& edpebolv Td tfarydpeva Tdv xaTwh mpdbewy
ol al Tipad atrddy, kabos kal Tév SiBoptvwy Bid Tds onpeloupévas TIuds TGOV ypau-
H&Teow Teov.

T U L Srav x = y=l,a=2, p=y=3,
Tatp  25ap* Sysge  10y*

S . a i U9yRaeirl2otB . =L U

rye: (e 2 8 s (S %) el e ey

. a /at _ a T A e T INS R o SN

Ve () e GER) ey

() o ax —ay Xy | aPaxTap—Xy,
ai_ax—aypfxy o ax—oy—Xy

Srav a=], x=y=3,
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NTERX o o DE i R %
o (;ce% #2251 (o1 —sr)

6) { it -3(E°‘§Z—+ B,2)+5J:( = -1~ B,

p? ¥ a? B a
) [_*:3_ g EFe } : [___L, bl _L]
(x+9)?  (x—a)?] " | (x+a)? x2-o® (x—a)2
¥ a a 2a2
150 (cr+2{5+ ofzﬁ)‘ a2—4p2

‘OQuds tetdprn. 164. “Exer 15 « Bpaypas. Té moodv TouTo alfdve
KaTa TO mEUTTTOV aliTol. 'Efobeder T 0,25 Tév dowy oUTews Exel kai avfdver dod
Tou pévouv katd T& 0,5 avtdv. TMéoa Exer els TO TéAOS ;

165. “Exewv 115 o Bpauds, Tas alfdvel katd T& 0,25 alrdiv. 'E€odever EmarTa
5.000 &paypds kal T6 UmoReipbty alfdver katd & 0,25 alTol, Efobele BF Trd-
Ay 5.000 Spoypds. TMéoas Spayuds #xer els 16 TéAos ;

166. Xwpikds Tis Epepev els Thv &yopdv 16a+ 30 alyd mpods TAnc. Ev
TpWToIS ErddAnoe T& 0,5 THy Sowy £pepe xal v alydv dml mAdov Emeita Ek ToU

urreAoltrov T& 0,5 kal dxopn fv alydv. ‘Opeiws Erdinoe kel Bid TpiTNY Kol TE-
TApTNY gopdv. TMéoa alyd Tol Epevav els To TENOS :

5. ZYNOETA KAAZMATA

§ 94. AobBtv KAdoua Afyetan oVvBetov, E&v TouldyioTou el
TGV Spwv Tou &eév elvan dépanos &piBuds T dxepodar &AyePpikt) Tapa-
oTaols. ‘AmAolv Aéyetan &v kAdopa, STav Stv elven gUvBeTov.

O0Tw 16 KAdoux 4% elvar oUvBeTtov, 816TI & TrapovopaoTHs

4y
aUTtol elvan KAaopaTikh TapdoTacis.
‘Eweidn wadv kAdopa elvar mmAikov g Blaipéoews TolU &p1Bun-
ToU 8ia Tol TapovoucoTol Tou, EmeTan &Ti Eyouev

SxS a1 4y 12xy
- ki
4y

Ev yéver :

"Iva xAdopa obvBerov xataoTHowpev anAobv, dpxel va
batpéowpev tov dpBunmiv Tou S1d ToD mapovopasTod Tovu.

ZUVTOUWTEPOS TPOTTOS B1dt v KATQOTHOWHEY oUVBETOV TI KAG-

opa &mAolv eivan & EEfis:
EUpioxouev 1o &k, TGV TapovouaoT@y T@Y KAaoudTwy Told
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&plﬁunToG kai ToU TapovopaoToU ToU Sofévros kAdopaTos kal &
a0Td ToAamAaoidlopey Tous SUo Spous ToU BofévTos KAGoHaTOS

x o
o : ! e e g 5
EoTew .X. TO KAGOUa —\——_{— T &k TOV a—X kol a+x

a—X aTX
v 1o ywodpevor oT@y (a—x)(a+x). TMoMamAacidlovTes Tous
Spous ToU SoBivTos KAGOUOTOS ETL TO Ylvouevov ToUTo, eUpiokopey
a(a+x) —a(e—X) uz+ux—u2+ax= fkﬁc: 1
x(a+x)+ (e—x)x ax+x2+ox—x® 2ax

'Aaoxnoetg

167. N& Tpamouy ey amAd Td kdTwd kAdopoTa kal va eUpeBolv ai Tipai
Ty B1d TAS OMUEIOUMEVDS TIHAS TOV YPaUUATWVY.

X v 2u+v ) a+p x+1
M n o WY . a—P sl
f———— B e PIgTp o 8

1+ =t X— —
B BtV a+p X

Sray y = y=w=p=4, v=2, a=3, p= L.

_\4@) -_4.4{2 " L 4x2 )
iy 1 ' : (x W7 X—y )(x-ﬂp X+y
£ 5. b g oT') - e
Sray x =2, y=1.

168. N&a &mhomronboly Ta xAdopaTa.
R 1 Gy xtl gl ot
oy B0 ja—l o L gt P et T T
SSPE-1_poy=t P eDixg: YT T 1
a-p B (xy —wy)2-1 X Y w
169. "Eav Tebi
e O T L 9(x) —o(y)
"P)sz_ xal = iy EURETE TR e
xr1 *eW)= o FPETETO 1 Ry e ()

NepiAnyig nepieyopévwy Kegalalou |l
‘Opropdc dryePpixiic mapa- Zopfora : V pilikéy, = tautd-

9Tdoewg (dxepaia, KAaopaTikn, TNTos 1) iooduvauias dAyeppikdv
PNTY, &ppnTos TapdoTaois). TAPAOTATEWY.
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"looBUvapol TapacTdoels. ‘Oplopds TaQUTOTNTOS TAPAOTATEWY
a4+ pP=p+
¢ |-20- ' (ac+-p)’
(ad TauTdTnTES dATBEUOUY 81’ olaa 8N TTOTE TGS TGV YPapPPATWY TwV).

"ApiBpn ikt Tiun dAyePpikfls TopoaoTdosws.

‘Opiopds povewwipou, Biwvipou, Tohuwwipou ( dképatov, KAa-
OHaTIKOY, PTTOV, &PPTITOV HOVWWUHOV T] TTOAUWUMOV ).

"ApIBUNTIKOS  OUVTEAEOTT|S. HOVWVUUOU, OUVTEAESTNS HOVWVU-
HOU, G5 TTPOS YPAHHQ TOU T) G5 Trpds YIVOUEVOV TraparyOVTey Tou.

“Opota povarvupa  (dvrifetar povdvupa ). 'Avaywyt) dpciwv
povwwupwy. Al 4 tpdfeis pé povdvupa.

Bofuos duepaiou moAuwvipou mpos Ev T meploodTepa ypap-
uaTtd Tou. ‘Opoyevés drépaiov TTOAUWVULOY, 6§ TTPdSs YpAaUHaTd Tou.

‘Opoyevis  ypappikdv. AloTtetaypévov  Sxképaiov oAU VUNOY
KaTa TGS &Viovoas ) KATIoUoas SUVGHEIS YpauudTwy Tou. Avnypé-
vov ( &xépaiov ) TroAucVUpOY.

Al 4 Trpdeis pt (dxépoua ) TOAUGVUMG Kal povivupa T pE
TTOAVWIUHQ.

Al mpdeis onpilovran émi TV Tpdswy kai iBioTHTWY TV
dAyePpikddv dBpoiopdrwy.

Awaipeois  (dxepaiou ) ToAuwwiuou 811 &Adou  SiarreTarypévoy
dpoiws. EUplokopey Tov o Spov ToU mnAikou &k Tiis Sicupéoecs Tol
a’ Spou ToU BiaipeTéou Si& ToU o Spou ToU SipéTou. Elpecis TGV
Aormrédv Spwv Tol mnAikou petd TOV o Spov.

2xtois Siupetéou, SiapéTou, mMAiKoU kai UmoAoimou. Zyéols
UmoAoitrou kal SiaipéTou, s Tpods Tov PabBudv Twv.

*AEoonpeiwTol TaLTOTYTEG

1) (@£P)* = o'+ 2ap+p?

2) (atP)'=a’+ 3P+ 3ap?p?

3) (x+)(x+p) = x*+(o+p)x+op

D G+)E+P)(x+Y) = 2+ (a+P+y)x*+ (aBtoy+ Py )x+aPy

5) (x*+y*) (0 B*)—(ax+ By Y= (ay—px)!

6) (x*+¢*+wt) (a4 BHHy?)—(ax+ Py-+ yeo )=
=(ay—Px) 4 (Bo—yy)*+ (yx—aw)’
Al BUo Tedeutaion Aéyovran TautdTnTes ToU Lagrange.
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Yréhormov ‘v Slaipéoews ToAvwwupou  TT(x) @ (x+a) elvat
u=TT(}a)
‘Ymohorrov U Sicupéoews molvwvipou TI(x) : (ax £P) elvan
v=TI(F £)
MnAikov () Sixpéoecos
(xd —o ) (x—o) =XM1 o2 oxM 34 LA o
MnAikov (1) Bioipéoews
(x2v+1+a2v + 1) . (xj;ct)=x2" yaxnv—1+__.+uev
Tpotr depaics dAyePpixils TapacTaoews el yvovevov Trapa-
YovTwy (B1dKkpiols EVVER TEPITITWOEWV).
‘Opiouds pnToU &hyePpikol kKAdouaros (ué Spous SAyePpikas
TapaoTdosls ).
MopaoTdotls, TGV dTmoiwy i TN Ttpoua1&leTal, Ws AOPIoTOS

0 "Apois Tiis doproTias. Zuluyeis TapaoTaoels A - B kai A—B
YA VB xai VA-VB.

‘Opiouds ouvBétou KAdopaTos, amAomoinals auTou.
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KE®DAAAION III

A’. EEIZQZEIY IIPQTOY BAOMOY ME ENA ATNQXETON
1. OPIEMOI KAl IAIOTHTEZ TQN EZIZQIEQN *

§ 95. "Eorw 6m Exouev Ty lodmTa 3x = 15. Tlaporrnpoluey
6T, Stav 16 x yivy' 5, 1 lodtns EmodnBeletar. TlpdyuoT, STav
x=5, elvai 35 =15, firor 15 = 15. Ai&x m&oav &AM Tipy Tol X
f &v Adyw fodTns Bév §idet &piBuols foous, fitor Btv &Anbever. ‘O-
uolws maparnpoluey, 611 ) 3x=12 dAnfever Si& pévmy TNV TIUAV
x=4. 'Eqv ¢§ &\hou eis T iodTnTa a + B = B + a SvTikaTaoTh-
owuev TO o kai B 81" olwudhmoTe dp1BPdY Y. Bé o= I kod P =3 A
He =5 kai P =—7, Taparnpoluey &T1 TpokUTTOUV dpiBpct iool
avmioToixws, fitor 4 =4 €ls THy TpdTNY TEpiTTwoY Kai —2 ——2
elg Ty Seutépav mepimTwoiv. 'Ek ToUTou cuvéyope, T Urdpyouv
iooTnTes dAYePpikddy TrapacTdoewy, ai omoicn émednfelovTan po-
vov, 8Tav TO ypduua fi dpiopéva ypdupord Twy AdPouv &puodias
Tipas kal &AAa, of étroian dAnBevouv Bi& Tdoas T Tipuds TV Ypap-
uarwv Twv. Tas TpwTas KaAoUpey éElowaelg Tas 8¢ &AAas Tautd-
mrag. QoTE :

"EElowaoig Aéyetar ¥ lodtng, ¥ dmoia dAnbeder wévov, btay év
Yehppa W Gpopéva ypdppata adrig AdPouv dppodiug Tipdg

KoAoUuev dyvaoTous éfiowoews T& ypdupaTd Tns, T& ool
Tpémel v& AdPouv Mpiopévas Tiuds, Si1d v &Anfeun alTn).

§ 96. Twpal TGv &yvdoTwy Aéyovrar of &pifpoi (fi af TTood-
TnTes), ol omolol &vmikabioTdvTes ToUs &yvadoTous EmainBelouv
™y Eflowov Myovran & alron kai plfar alriis. TuvhBes Tapl-
oTavopey Tous dyvwoTous Eflowoews Pt TeAeuTala ypdupaTa ToU
dpapriTou ¥, Y, @ KTA.

* "H xpfiows tfiowoews mpwTou Pabucl pi Eva dyvwoTov tpgaviletar TO
wpdTov el T6 PBiPAlov ToU Alyurrriou Ahmes &AA& pdvov pé Tapadelyuora. ‘H
tmoTnuovikn Siaubpgewais Tou {nThuatos dgeiAeTan els Tov “EAAnva Adpavrov
kal Tév "Hpwva (lov aldva w.X.).
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Avoig 8¢ éfiodosws AdyeTan 1) edpeats T@v pil@dv 1.

§ 97. Avo Eficwoes Aeyovtan ieedlvayot, Eav Exouy Tas aUTas
pilas, fior: v maoa pila Tis o Efiowoews glven pila kad THs P
Kol w&oo THs P oefvan kal TS o,

Al Ekarépwbfer ToU orueiou TR {odTNTOS TapAoTAOES AfyovTal
RéAy auTiis (TpddTov kot BeUtepov). “ExacTov péAos Efiodotws ei-
v v yéver GBpoiopua TrpooBeTéwy, EkaoTos T@Y dmolwy AéyeTar 8pog
Ths 2E10maEws.

§ 98. ’Eficwois Tis Aéyetar &piBpmTuied) pév, fav oUdels TV
Spwov Trg TEPIEXT) YPARHATX €KTOs TRV &yvioTwy, €YYpappatog
8¢ t&v Stv oupPaivy ToUto. OUTws 7 8x+12x=3-4x elvan &pibun-
Tikr, v 1) 3x—Sa=8P+2 elvan Eyypaupactos.

§ 99. Mia tEiowois AéyeTan dxepaia, &v oi Spor TS elven TTapa-
OTdoels dxépatal, @§ TIPOS ToUs &y VvAOoTOUS TS, kabows Y. T
a) o« — p x>—2px = y.

Khaopatih Adyetar pla éfiowors, &v TouAdyloTov €ls TGV
Spaoy s elval KAQOUOTIKT TapAoTATS, g Trpos Tous &y VwoTouS

P rd—,

e
™S, TX- A Ty e
Pty wév Aéyeton pia Elowaois, &v oUBels Ty Spwv TS EXN
Pilav tmi TéV dyvdoTwy Tns. "Appnrog B¢, Gu Btv elvon pnT, T.X.

NV x242 =6 elvar &ppnos.

§ 100. © d&mobeifoopev T EEfs IBioTMTa TGV tEilooEwY ¢
"Edv eig t& 500 péln EEloboewg mposbéowpey (1 dpaipéow-
Hev) thy adThy mogémra, wpoxvmrel éEiowaig igodivapag.
Mpdyuan Eore .. 1) tElowog 8x=32. b
Eqv els T& péAn oirriis TpooBéowpey Y. TOV 6, TPOKUTITEL
A 8x4-6=3246 (2), © omolx elvan {ooBUvauos pé THY ():
Qism 1y (1) & T pilav 4, tweadh evan 8 -4 =32 (17). "ANN &v
Els Tous foous ToUTOUS &p1BpoUs  Trpocbécwiey TOV 6, TTPOKUTITOUY
&piBuci foor 8-44-6=32+6 (2'). Otrouev els v (2) x=4 kal el-
Plokopey ¢k pév ToU o uéhous 8446, tx &t ToU P’ 32+6.
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‘AN Ta Efaryopeva aUta elven Toa, s eibopev (2°). "Apa 1y pila
4 s (1) elven kai Tiis (2). Kai dvmorpopuws. ‘H (2) et v pidav
4, Biom Stav Tebfj x = 4 els aUThY, elplokopey 8.44-6=3246 (2').
"Av B8 &md Tous foous alrtous dpiBpous dpaipéowuer Tov 6, Eyouev
8'4=32 (1'). ©fropev els Thv (1) v pilav THs (2) x=4 kai eU-
ploxopev éx pev ToU o' pehous Tns 8.4, éx 8¢ ToU B’ 32. "AAN alTol ol
&piBuol elvar foor (17). "Hror 7 pila Tiis é€lowoews (2) elvan pila
kai Tiis (1). ‘Opoiws &modeikvieTan 7 1816Tns kai &i1& maoav E€i-
gwal, &5 kai éTav TpooTifeTan TrapdoTaos TEpityouoa TOV &y -
oToV.

§ 101. Metapopa Spou &nd to €v pélog tijg éElowicewe €ig
Td dAdo.

"Eotw 1) Eflowols x—P=a.

‘Eav els 1 péAn oUThis mpoobécwpey ToOv B, AapPdvousy Thv
looBUvapov éficwov Tiis Sobeions x—P+P=a+Pp 7| x=a+p. To
aUTd Efayopevor TpokUTrTEL Kai Eqv els T Sobeicav tfiowoly peTa-
ptpwpey TO —P &k ToU o péAous els TO Bt TO QvTiBeTéy Tou TpO-
onuov. ‘Ouolws &k Tiis Efiowoews x+P=a AapPdvopey x=o—P, &v
peTapépwpey O P oels TO P péhos pE GutiBetov alTol Tpdonuov.
“Apa :

a’'). Eig nacav éiowoiv duvapeba va peragpépwpev dpov
Tiva & To évdg péloug eig dAAo e HAAaypévoy TO Ttpdanuéy Tou.

’Ex ToUTou EmeTon OTi:

"Av 8pog Tig Umdpyy €ig T dVo pédy éElowoewg e TO alToO
npéonpov, duvdapeda va tov mapareiPwpev, dte ¥ npoxinrovoa
¢Elowoig elvar loodivapog mpdg v Sobeioav.

*Eotw 1 Efiowols y — x=a —P. 39

Edv petagépwpey koBéva Spov alriis eis TO &AAo pédos Tns e
&vriferov Tpdompov, eUpiokopev @ P—a=x—y fj x—y=p—a. (4)

‘H (4) wpokimrter ¢k s (3) xal éav &AAGEwpev TO TpooTuov
KaBevds TV Spwv aUThs. "QoTE :

f’). 'Eav éAAdEwpev Ta ovjpara mdvrwy tdv dpwy éElow-
cewg, mpoxvnrer EElowoig loodlvapog.

Mpogavéx Eyouev, 8T 1) éflowos A=B, émou Ta A, B, mapioTa-
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vouv T& SUo upéAn aUTfis, elvan lcoduvapos pt Thv A—B=B-B 1
e THy A—B=0.

*Ex TdY TTponyoupévewy ETETan OTL !

Y'). Dobeiong éElowoewg Suvdpeda va ebpwpev icodivapov
™™g Tig woppiic A=0, av petagpépwpey  xataAAfiwg dAoug
Tolg Spoug THg dobeiang eig TO o' pérog TG xal TAPACTATWHEY
attod pe A.

§ 102. ©& &mobeifwpey Tdpa THY EEfis 1B1oTnTa TAVY EflowoE-
(AT

"Edv 14 500 péln EEl000ews TOAAATAAGIATWLEY 7 Siaipé-
Swpey émi THY admy ( yvwot)y ) mosémTa (#0 ), mpoxVOmTEL
€Eiowalg ioodbvapog.

"Eorw m.x. 1) Eflowos 7x=35 (1). Aéyouev 311 1 135 =§32 (2)
flvan {ooSuvapos pé v (1). Awdm 1§ pila Tis (1) elven x=5, &mer-
8 Bix x =05 é&yopev 7-5 = 35. Otropev Xx=5 El5 THY (2)
35
3
Of &piBuoi avrrol elvea Toot, 51671 TpOKUTTTOUY &d Tous foous 7 - 5 kal
35, &goU Biaupebolv Sk Tol 3. ‘Emronévas 7 pifa x=5 Tijs (1) elvan
Pila kad THs (2). ‘AvTioTPOPWS TapaTnpoUpey, ST 1 (2) éxe
Ty pilav 5, Siom &v Teff) els Uiy x =5, eUplokopev 735:%-5
AMA& of 7-5 xal 35 elvan ioot, 816m mwpokmrTouy &md Tous ioous
i
53*? kal 375, &v ToAamAaoiaofoiy ¢l 3. OUrw kai fi,(1) Exer ™V
pilav x = 5.

‘Ev yével, foTw 1) ¢fiowais TS Hopefis A = B f| | ioobuvapos
aUrfis A-B=0. "Av TOMTACCIGOWUEY TQ WEAN NS tmi A (£0),
AcuBdvopey THY A (A —B)=0, f| omola elvan icoBuvauos Tijs Bo-
Beions. Adm maoa pila TS A—B =0 #moAnfeler aUuThiv, &AN
Hrangever kad THY A (A —B) =0, 816m A0 xal A—B = 0. AN
kal aoa pila THsA (A—B)=0, elvan xai Tiis A — B = 0, &pol A0,
fiTor ) pila arr elven kad pila Tfis A=B.

Maparnpntéov 61, Emadi &Tav TOAGTAGOIAOWHEY T&  Hé-

Y

An Eiomoews Emi 0, TpOKUTTTEL 0=0, | 5 Bixipeors Bix ToU 0

Kai eUpiokopey &rd pEv TO a’ wEAos Tns 1’;, &md &8¢ 1o P oTO
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elvar &bUvartos, EmeTan OT1 1) dwewTépw i810TNs SEv loyvel, Stav &
apifudg, pé Tov Omolcv ToAMAaAaoialopey 1) Siaapolpey T& WEAT
e€lowoeess, elvan 7| yivetan 0. Ak ToUto, & & ToAAaTTAGOIGOTHS
7 & BiipéTns elvon TOPACTACIS TEPIEXOUTT YpAUMOT Si&popa TG
GyvaoTwy Tfis Sobeions efiochoews, 7 TpokUTTouca éficwaois el-
van {ooBUvapos pg THv Bobeloav povov i TaS TIpdS aUTOY TOV
YpoupdTwy, af omoian &év undevifouv v moapdoTaoiv. Ty, &v 6
ToAAaTmAaciaoThs | & Siaupétns elvan a—P, mpémel v elvar a—P£0
(onueiovopsy adTd ki oUTws o B). Ao, &v elvan a—P£0, éma-
vepxopeba els THY mponyovuévny EfeTacBeioay mepiTTwaty.

"Av 6 moMamAaciaoThs f & Bipétns elvan TapdoTacts é-
Xouoa Eva fi mepioooTépous &yvioTous THs Sobelons Efiocioecds
| TpokUTrTovoa é§icwois Stv elvan TavToTe ioo8Uvauos pE THY So-
Beloav. Tl.y. 1) &ficwols 3x=4 kal 1) TpokUTTTOUGE K TaUTng ué
ToAAaTAQoIaopOY TGV WeA&V Tns émi (x—2), fiTor 1) 3x(x—-2) =
=4(x~2) 8tv elvan iooBUvapor. AwdTt 1) P’ Exer kad T pilav 2 ( ka-
Bcos paivetal, &v Béowpev dvTi ToU x TO 2 els aUTAY ), v 1) o Bev
™V ExEL

‘EE &Ahovu, &v Exwuev m.x. T Eflowov (x+5) (x—4) = 0 kai
Bicnpéowpey T uéAn Tns Si1d x5, eUplokopev THy x—4=0, 1 émola
Sev Exer T plilav x =—5 Tijs Sobelons.

2. ATIAAOI®H TQN INNAPONOMAZITOQN EZIZQIEQS

§ 103. Kaholpev dradotpiv t@v mapovopactdy e§1owoews
Thv eUpeaiv iooduvdpou pds aUThy Eflodorws &veu TOPOVOUXTTEV.

"Eotw 7 EElowoig ;— - Eljll = x—9.
‘Eqv T& 8o Toa moMamAaoidowpey i TO kT, TGV Tapo-
vopaoT@y 3 kai 11, SnAadh &mi 33 kal dmhomrorowpey, Aappa-
vouev Thv 11x—3x+43=33x-297. ‘H Eicwois o elva &TrnA-
Aaypévn TapovouaoT@y kai iooSUvapos pi v Sofeioav. Ev yéve :
"Eav §obeioa éElowoig elvar sxAaopatin (pnT)) Suvdypre-

B va ebpwpev iooddvapsv g dxepaiav, éav moAlamiacidow-
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Hev Ta wéin adTijg €mi TO €. T®V TOpOvORasTOV TNg xal
dmhomojowpey Tobg Gpoug T@Y XAACLATWV.

Mpéyperm, &v Utrobéowiev, &t Td P péhos mds TolaUTng E€1-
Otooecs elvon TO pndéy, Suvdpeda v& Béowpey TO ' pEAos aUTTs UTTO
: . \ o A
TNV popenv g , &vTl 8t Tfis SoBelong E§ioddoEws va Exwuey TNV 5 =0

(1), &mou A, B elvan Toludwupa dapaia dog Tpos TOUS &y vwoTous.
Av 81’ oUBepiay Tipfy T@Y dyvdoTwy undevilwvra oUYXpOVWs TO

A xai B, Téte Six va elvan g = 0, &pxel v& elvea A=0 (2), &7e ai

(1) kad (2) elvan loodUvapor. "Av Suws Urdpyouv Tipal TGV &y vo-
OTwy, & ékdotny TV Omoiwy undeviletan 10 A kai B, ToTe al
Tiwed adted EmenBeouy THv (2), SAAG BuvaTdv va pn EmraAnBevouv

\ A 3 4L oo i
Ty (1). Adm Sidx Tas TIHAS QUTAS TO & TrapovoialeTal OTL ExEl

Tiuny &dpioTov Kai 1 dAnBhs Tiuh Tou SUvarton va un elvar pndev.
"Eorw .y 1) ¢§lowois : Eg—:%g-—: :—:;—g (2). To tx.m. TGV
TapovopcoTédy elvan  (x—5)(x—6)(x—8)(x-9). TToAAaTAQCIGLOVTES
T& pén Tis EGiocoews ém TO K. kal dmAoToloUvTes eUpioko-
Hev: (x—4)(x—6)(x—8)(x—9)—(x—5)*(x—8) (x—9)—(x=7)(x—5) (x—6)
(X-9)+(x—8)2(x—-5)(x—6)=0, f omola elvan dkepaia kal loobuva-
Hog p¢ Ty Sobeioav, BioTI Stv Umdpyel Tiun ToU X émainBevovoa
Wty kal THY (Xx—5)(x-6)(x-8)(x—9) = 0.
Tpds ouvTopiay Bix THY &raAoiphy Tév TaPOVOHaCTT®Y, dp-
Kl p& TroAAaTAcoidocwpey kabéva apifunThiy Tdv Spwv THS E§i-
Ogews ¢ TO TnAlkov ToU £.K.T. Bi& ToU TapovopaoTol ToU Spou
Tolrou Kkal v& Trapolelywpey Tous TapovopaoTds. TLy. Bix Thv
loworv '1*45 —2-3‘5_—1 o P i— TapaTnpoUuey 8Tt Ekar. T@OV Tapo-
Vouaoréyy Tns elvan 1o 60 kad Té& 15, 12, 60, 20 elven T dvTioToixa
TAlka ToU 60 Si& kabevds T@V TapovopaoTdy 4, 5, 1, 3. 'Emi T&
TnAlka adrd 0& ToMaTAaoidowuey Tous dvTioToixous &pifunTas
v Speov, wpls v& AdPwpey U’ Sy AoV ToUs TapovoaoTSS.
Mera v tkréhetv T@Y TOAAGTIAQOIQOUGY eUpiokopey THY Egiowaty
45x—24x+12—-60 = 40.
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§ 104 KoroUuev Pabusdy elowoews THs popefis A =0, Tfis
émolas 16 mpdaTov péhos elven ( dxépaiov &vmypévov ) TroAuddvupoy,
TEPIEYOV Evar T| TEPICOOTEPOUS &y voTous, TOv Pafudy Tol moAuw-
wpou ToUTou @ Trpds Tous dryvaoTous. My, f§ 3x*—6x+2=0 ¢l-
vai B PaBuol s mpds x, 7 3xWy—4y4-2x—1 = 0 elvan Y' Pabuol
s mpos x kad y, 1) 2x—3 = 0 elvan o Babuol s mpds x.

3. AYZIZ EZIZQIEQX A' BABMOY ME ENA ATUNQETON

§ 105. "Eorw émi BéAopev va AUowpev v tlicwov

3x—7 = 14—4x.

‘Edv Tov Spov —4x peTagépwper koTadAfAws s TS a péhos,
16-8¢ —7 €is TO P’, eUpioxopev ™ v loodUvapov é€iowatv Tis Sobeions
3x+4x = 14+4-7.

'ExTeAoUvTes el 1O a’ kad B' néros olrriis Thv avaywynv TV
Suoiwy Spwv, eUpioxopey Tx=21. ’Edv T& péAn TOUTTS Biaipecw-
ey B1a ToU ouvTeAeoToU 7 TolU X, TpokUTTE ) x--3, N omoia elvat
iocobuvapos WE THV BoBeloav kai dAnbever, Stav x—3. "Apa kai 1)
pita Ths Bobeions éfiowoews elvan 7 3.

"Eotw 1 éiowaig %— — ‘%l

O va AVowpev Tauv, eUpiokopev loodUvapov aUThs ey
mapovopaoTéy. TToAAamAagialopey ToUs Spous Taurmms kaTd oel-
pav gmi 11, 3, 33, 33, (&mou 16 33 elven 1O Ex.r. TGV Tapovoua-
oT@v Tng ) kai eUpiokopev 11x—3x+3 = 33x—297.

‘Epyalduevor Emr’ alrriis dg dvwTépw, cUpioxopey x =12. 'Ex Tou-
Tou guvdyopsy OTI:

Awa va Abowpev EEloway mpwrtov Pabuod pe éva dyvw-
otov, lov &maleiqpopev ToUC mapovopastag auTig, édv ¥y
( oL ebpioxopev igodivapov adrijg dveuv TapovopaosTt®yv ), 2ov
éxtedolpev Tag onpetovpévag mpakeig elc ™yv leobdvapov, 3ov
xwepllopev Tobg Bpoug, ol dmaioL éxouv TV dyvwatov dnd Tovg
uh Exovrag abrév elg Tv véav EElowary YPapovTeg ToLg pev elg
0 &v pélog, Tolg 8¢ eig To dAAo wédog, 4ov éxtedobpev dvayw-
Yhv TGOV dpoiwv Bpwv xai Sov Siaipobpev Ta €Ay TG TeAeu-
taiag EElowoewg pé TOV guvtereaThv Tob ayvwoTou.

= x-9.
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N& AuBolv kad va EmoAnevBouv al xdrwb thowoes :

170. a') x+17=8x+1, p') 5x—4=38—x.
171, o') 6x+25=31+2x, p') 4(3x+5)—60=2x
172, «') 11(2x—15)—x= 6, B') ax= a+I+x.
173. o) 4ax-1 = x+2q, p) Px+oax= 1.
oO3x—1 2x+1 4x=5 , _?x-l = 19x4-3
174. «) TR s s - =4, p').2 6 _BX_T.
5x+1  19x4-7 3x—1_7x—l.
kR e i e
3x—1 2x+1 — 10 2x—5+7x+1 -
176 T ) (=t=%)

4. AIEPEYNHIIE THEX EEIZQIEQEY ax+pf=0

§ 106. 'Eav &md Sobeioav dxepatav f KhaouaTikhy ( pnTiv )
Eiowoy o5 Trpds TOV &y VeoTOV X PeTA TNV &TTaACIPNV T@V Tapo-
VouaoTéyy, THY METaopdy TavTwy TV Spwy el TO TPATOV UEAOS
kal Ty Guaywyny TéOV dpoiwy Spov TpokUTrTEl EEiTwaols TrpwTOV
BaBlol s pds ToV &yvwoTov X, autn 8 Exn ThHy uopefv ax+p=0.
Smou & o, P elvan &piBuoi yveoTol f| TapaoTaotls yvwoTal.

*Ortav Mywuev 0& Siepeuviiowpev v EElowaty ax + p=0.
é‘*’1v‘0<>\"1u£u 411 8 [nTNoWHEY VA &mravriiowpey els Tas s épwTNoElS:

lov. *H tflowas alm &xer wiav pidav | SUvarar v Exn Kad Tre-
PlocoTépas ) kai oUSepiayv ;

2ov. Ti mpémel v& elven T& @ xai B, Bix va Exn wiav pigav kal Ti
S1a v gyn mepioooTépas i oUdeniav

'Ek Tiis ax+P =0 eUplokopev THY iooBuvamuov Tns ax = —P

lov. "Av elvan a #0, 6 Exoouev x=—-—2——, fitor ) T TOU X

el Gopioptvn Kal AEyOuEV &1 1) Bobeioa tEiowais Eyer plav pévnv
Pllav §| piav wévny Adowv.

20v. 'E&v elvan a=0 xad P#0, 6 Exwuev Ox=—P A 0=-p,
T& &mroiov elvar &SUvarrov, Ereidh Umetédn P#£0. Eis THv meplmreo-
O oy Abyouev, &1 f) Bobeloar Elowais elvan &bbvarog 1) OTI
beplay Exer Adav.

"Eorw my. 7 eflowols -;——3-——;—=l+-—2—-—%- PAvT’ alrTTis
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eUpiokcpey T loodUvopdy Tns 3x—18—2x—64x—2 A Ty 0x=22
f 0= 22, /) émola elven &&Uverros, &pa kai 1) Sobeica éficwots elvat
aduvaTos.

3ov. "E&w elven o= 0 kad B = 0, 8& &ywpev 611 0-x = 0 R0=0
kal mpogavéds TO x BUvaTan vd AdPn olavsfmoTe T Néyopev
be on 1 Bobeioa éElowois elven TawToTNg TPds X 1) 6T elvan &é-
plotog.

§ 107. Ilagarijpnowi. "Otav 10 « elven Bemikdv Kkal EAocrrol-
Hevov TAnow&ln Sinvekds mpos TO 0, ToTE Afyouev 6T O ouvTe-
AeoThis ToU x Telvel el 16 0, oupPorilopey Bt aUTd olTws: a—»0

P

"ANAG TOTE, &V T P elvan copiopévos &pibuos 0, 1o = B1nvekdds
aUfdvetan &moAUTews, kal Aéyouevl OT1 Telvel els TS 400 pév, &v elvat
B0, els 16 — oo B¢, &v elvan B (0, Aéyouev & TéTe 611 1 pida TS
eflomoews Telvel els TO BeTikdV fi TO &pvnTiKOV &meicov, kaf 6-

oov B0 A B(O.
TIEPIMTTWXEIZ AYZEQZ THE EZIZQSEQS ox+P = 0

§ 108. TTpds eUkoAiav TapadéTopey ToV KOTWTEPGW Trivaka TV
TEPITITWOEWV Tiis Aloews Tiis E€10haews TolU TpddTou PaBuol

ax+-p =0.
lov. "Av elvon o £ 0, Umdpyar pia pila, | x =_%.

2ov. "Av €lvan a=0, Pp# 0 S&v Umdpyer pila.

‘Otav elvor B#£0 kad opioptvoy, dAA& T a elvar Betikdy xad
>0, N pifa Telver pds 1O 00, &v B YO A es 1o —oo, &v B¢ 0.

3ov. "Av elvar a =0, B = 0 1 ¢Elowais elven &éproTos: &AnBever
pE k&b x.

"Aoxfoerg

‘Opdas wporrn. 177, Elpete Tas pidas T@v kdrwbr Efiomdarwoy :

«) %x—5+x:x“-;9 +2x 5 2.+ ; +1=(°‘+3‘1__’é+_“5,
4 x+7 3x Bk X
B ) 21"—5‘—7-{- —2—1 E ) T -——5——3H2x—7.
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TihBen T sy Bl vy o 2
y)z g T 1, m)3f2,5-6+2.
; ) ; s A o e e CE—D X
178. Toias oytoeis Tpétel va TATpOUY TO & kol B, Tvar ) - sty =3x—q,
B picy AUaiv, oUBepiov Ay elvan - ddpioTos.
,ox—=1  x+ 1

179. TpcoBiopicaTe TO a, GITE 1) 3 + = 5 = 4 va elven &Buvaos.

‘Opas SevTépa. 180, N& yivy f) Abows kai f émadnifevois Tév efioc-
Oewy ; o) 27x—5(2x—4)=6(3x—5)+5(2x—1).
i 2(3x—5) _25(x+2) _56x+2) 5

Towa 2
Y')X—(% _2%)_(3% 2%)‘%: 2
8 (x+ —;-)2: (x+ =) (x- +)
' 1 1 ‘ 19 ro 19
Dahe ~GhHED T EHe - GHED)
ory L 1 4(x—1) 4

X T (x=2)? xE(x—2)¢ " x*(x-2)

‘Opés TpiTn. 18l. AVoate kal EmaAnbevoaTe Tds EEI0WOFEIS ¢
&) (at+B)x+ (a—p)x=22, BY) (a2+B2)x+20Bx=a+ P,
Y) 2u(x—p)—2v(v—x)=(u+v)i—(u—1)*

8') (x+1)2—a(5-3a+2x) = (x—2a)2+5, e')i+ X

a+ p
ax?4-Px+y _ ex+f
Gxxz‘i‘ Pix+y:  ax+py

=2a+-P.

px+a , x-1  3p*+7a® :
2% T 3t T 6atPap) &
8a 8p (a+p)x*

Marmt @y @ o

ot')

5. EGAPMOT'H TQN EZIZQIEQN EIZ THN AYZIIN ITPOBAHMATOQN

§ 109. IpéPAnpa Aéyetan TpoTaots, els Ty omolav InTeiTal
V& ebpef] Ev ) TepioodTepa &yvwoTa Eé§apTodHEva & SAAX Y-
OT& ) Beboptva. T& Bidépeva kai T& {nToupeva ToU TpOPATUaTOS
flvan ¢y yéver oyeTikol &pifpof, T& 5t Tepiexoueva els aUTd Tood
HETpoUpeva pé THv povdBa aurol EkaoTov TaploTavovTal W &pif-
Hoys.

§ 110. Aveig ivds TpoPAnuartos Aéyetar 1) eUpeois T@V {n-
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ToUPEVwY &y vwoTwy alUTol, T Omoia TaploTavopey cuvnduws ue
YpdupoTa X, Y, @,..., T& 8¢ yvwoTa pé &pifuols fi pé ypdupara
a B

A& va AUBT Ev TpoPAnua, Tpémel T& {nToUpsva aUTol va
TANpoUV  Gplouévas  TIVES &TaITToEls, TAs  Omoias  KaAoUpev
&poug ToU TrpoPAnuarTos. *Exeivous ék TV Spwv, of otroior opifouv
Tas oyéoels, Tas dmoias TpéTrel V& Exouv TA {nToupeva Tpos T Sebo-
péve, koAoUpev €mutdypata.

Ta tmTdypora yivovrar yvwoTd katd Thv Siarutmwoy Tol
TpoPAfipaTos LY. Els TO TWpOPANUa:

N& ebpebf] 6 apibpég, Tob émoiov To SimAdolov va ToOV O-
mepPaivy xatd 6. To Emitaypa elvar éTi: 16 SumAdaoilov elvar
peyaAvTepov avtod xata 6.

‘Emropéveds, &v 6 [nTolUpevos d&piBuos mapaoTali] pE X, TO
SimAdolov autol O& elvan 2x. 'Emeaidn 8¢ 1o 2x & UmepPaivy T
x katd 6, wpéme ai dUo mapaoTdoes 2x kai x+46 va elven oo
OUtws Exouev Ty tfiowov 2x = x + 6, & THs dmoiag eUpiokopev
x =0,

’Eviote & ([nToUpevos &piBuds TrapioTével THY Tiphv Toool
Tivds, TO Omoiov Eveka T @UoEws ToU TPoPATHaTOs UTTOKEITA
el Spous Tivds, Tous omoious Tpémel v TAnpoi. Tous ToloUTOUS
&pous kaAoUpev meproplopovg. [y, &v 8ia Tfjs Aloews TpoPAN-
pards Tvos {nTiiTar TO wATfos dvBpwtwy, Suvdpefa ék TV Trpo-
Tépwv v& eimwpey &T1 O {nToUuevos &pibuos mpémel va elvon deé-
paios kad BeTikds.

Ev yévet B1id v Aoy TpoPAfiuatds Tivos Epyalopeda o
EEfis:

lov EUpioxopev Thv &glowoiv fi Tas é§iowoels ToU TrpoPAn-
paros kal ToUs Teploplopous aUToU, ék Tdv omolwy al mpdTal
txppalouv Tas OYECEIS TAS ouvBeoUoas T& [nToUpeva ut T Bebo-
péva aUTou.

2ov. Auopev v Eiowaorv ) Tas £§lowots kai oUTws eUpiokopev
Tives elvan of &piBuoi, of dmoior SUvavtan v& AUcouv TO TpdPAnua.

3ov. ’E€etélopev &v ol &k Tis AUoews eUpeBevres dpifipoi An-
poUv kai ToUs meplopiopols TolU TPoPATuarTos.
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§ 111. o') To rterpandaciov &piBuol Tivog elvar lgov pe
TOV dpBuody avEnBévrta xard 60. Ilolog eival & &piBpdg ;

"Eorw om x elvan & [nToupevos apiBuos. To TeTpatrAdoiov
airoU 6& elven 4x, TO 8 x+4-60 TapioTavel TOv Spibpdv nign-
Mévov ko 60. KaTta v Siamimwaty Tou TPOPANUATOS TTPETTEL V&
tlval 4x=x-+60 7 3x=60. AVovres Thv £fiowolv oty EUpIOKOUEY
X=20 kai 1) AUois elvan BexTm.

B') To dBpowospa 8Vo dplBudv eivar 25, to 8¢ éEamAdaoiov
ToU peyadutépou élattwhév xatd TO TeTpamAdciov ToL -
*potépou Sider 50. Ilolot elvar ol dpibuol ;

Eav TrapoacThowupey pé X TOV peyadUTepov T&V apibuddv, O
MikpoTepos B elvan 25—x, To éfamAdoilov ToU peyaAutépou Ox,
TO 8 TeTpomAdoiov ToU WikpoTépou 4 (25 —x). ’Emedn katd THY
Siarimrewoty ToU TpoPAfuaTos 1 Siagopd 6x—4(25—x) TpEmEl V&
flvon jon pt 50, 8% Eywuev THY Eflowolv 6x—4(25-x)=50 f
6x44x—100 = 50, &k Tfis OTroias eUpiokopey x = 15, "Apa oi &pifuoi
fvan 15 kod 25-15=10.

Y') Na ebpedn 6 dplBpdg, &6 omoiog mpoatiBépevog eig Tolg

2 LIiE R 5o 1
°Poug Tob 7 xdpver adTo lgov pe -

11
"Av TapacThowpey pé X TOv [nToUpevov &pibudv, B& Eywpev:
l_'_-*c_ni,”?\. e M ope B g
Ty = 7 & Tiis AUoecs, Tiis omoiag ebpiokopev x = =5 =-, £

Aot elvon BexTn.
MepofPrApata

182. Né& elpedfj & &pifuds, Tou otroiou 1o BimAdotov abfnbiv kata 5 looUren
TO TpiTAdoiov avtou peiov 19,

183. EGpere &pBudv TooUTov, doTe TO TeTpamAdoiov alrtou fAaTToUpevov
kaTa 2 v& fcolren pt To TpiTAdoiov Tou ouv 17.

184, Na ebpefij dpiBuds, & dmoios TpoaTiBépevos els Tous dpous Tol 1—67 0
el foov pi -;—

185. N& eUpeBf) dpiBuds, & oroios TrpooTiBépEvos els ToUs —5, 6, 8, 5ibel dpi-
HoUs, &k T@v émoiwv ol BUo mpdTor Exouv Adyov foov Trpds Tov Adyov ToU Tpi-
TOV Trpds Tov LnToUuevov.
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ar i}
3

186. Na& eUpebii & &pibuds, 6 omoios EAQTTOUHEVOS KATX TO alToU kai
PEVT) P

: ) % Pl D S
kata 4 yivetar 100§ pE TQ = aUTou peiov 8.

187. Tloiov dpifpov Trpémel va GQUIpECWUEY &TTo  Tous  Gpous Tou -ﬁ—;—

&1& va yivn ioov pe 0,5 ;
188. Tloios elven &.&piBpds, ToU omoiou T& % kal T %— képvouv 170 ;
Il. TIPOBAHMATA TON OTOIQN O AICNQETOE TIPETIEI NA EINAI ©ETIKOZ

§ 112. «') ‘O ’Iwdvyng ExetL TetpanAdoio pijAa | ) Mapia
xai oi 800 8¢ pali éxouv 45. Ildoa ExeL ExaoTog ;

Heotopiouds. Tlpogavds ol {nToUpevor dpifpol mpemer v& elvan
BeTikol.

*Av p¢ x TrapacThowpey T& piAa Tis Mapias, T& ToU ‘lwav-
vou 8& TrapaoTafoly pi TO 4x kai TGV BUo pE TO 4x+X Kol TPETEN
v& elvon 4x+x=45, &k Tijs dmolas eUpioxopev x = 9. "Hror 1) Mapia
elev 9 xai 6 ’lwdvvns 4-9=36 pfjAa kad 1 Auois elvon SekTi).

B') 'OpBoywviov Tvdg % pév Pdoig elvar 4 p. peyautépa
Tig TAeupdg TeTpaywvou [oobuvdpov mpog avté, To & Ggog
3 p. puxpérepov. Na edpebBobv al Siagrdoelg abrod.

Hepiopiouds. Of {nToUuevor &pibpol mpémer v& elven BeTikol.

Eqv pé X TTOPOOTIOWHEY TNV TAEUPAY TETPOYWVOU, TO Ep-
Paddv aurol B& elvon x - x=x% ‘H Pdois 10U dpBoywviov ba ma-
paoTafi TéTe pé x+4, TO Uyos Tou pt x—3 kai TO EuPadov Tou
elvan (x+4)(x=3). Tpémrer va elveoa :

(x+4)(x=3)=x? {| x*44x—3x—12=x7 ’Ex Tfjs Avoews TaUuTns EU-
plokopev x = 12.

“Qoe 1) ptv Pdois ToU Spfoywviou Exer piikos 124+4=16 u. 16
B¢ Twos 12—3=9 u. kal f) AVois elven Bexy.

y') ‘0O A &xtehei & Epyov eig 7 Hpépag. ‘O B éxterel adrtd
€ic 5 Auépag. "Eav épyacBobv xal ol dbo pali, elg méoag Hué-
pag 0a éxteréoouv TO Epyov ;

Eav pé x TrapacTthowpey TOV {nToUpevov &pibuov (& omoios
mpémer v& elvan BeTikds kal HIkpSTEPOS TOU 5), maparnpoluey &TI,
&ool els x fuépas tkTeAoUv kai ol Vo pall épyalouevor To Epyov,
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Els iy fuépay B EkTehoTy TO 1\— ToU Epyou. 'AgoU 6 A eis 7 Npépas

—

tkTeAel 1o Epyov, els 1 fjpépav B& EkTed] 1O =-- ‘O B éxTehei €is 1 A-

iR
L ol o o Aty L - .
MEpOY TS —- ToU Epyou. Kai of 8bo pall els plav fpépav ékteAoly
¢ 1 ' :
T 5 + i_l; 10U Epyou. ‘Emopéveos mrpemer va elvan ; - ; = %

TN S5x47x=35, & Tijs dmoias eUpioxopey x=2 :—;-
"Qote kal of Vo pall ¢pyaléupevor 8& éxtedéoouv TO Epyov els

e i mn :
2]‘5 Nuépas kal 1 Avois elvan Sexrr).

DpofPAypata

189, "Exet Tis 100 ékéSas ofvou t@v 9,50 Bpy. kat’ dk&v. Tldoov olvov Tdw
2 Bpx. ot ékdv mptmer v dvapifn, Bid va kooTiln, § ok& ToU piyupaTos 9,2°
PX ;

190. Avo kvnTd dvaywpouv tk BUo TéTWY guyypdvws KivoUpeva GPaAGs
Xal dymiféts doTte vax ouvavtnBoov. Té piy Biavie 5 XA THY dpav, T6 8¢ 5,5
XAu El tiva dméoTaow &md Tov Tp&dTOov ToéTOV B& ouvavtnBouv, &v 1 &mwd-
OTao Ty TéTwy evan 60 YAW. ;

. 191, 40 8kdbBes dAnupou UBatos mepiyouv 3,4 k. &haros. Tléoov kabapov
UBep mptmer v& plywuey els abrd, Tva 30 ék. Tou viou piypaTos mepiéyouv 2 bk,
Sharros ;

192, Méoov kooriler &v wkrijpa, & T& Tpia Tépmra THs &flas alToU ouw
250 00 Bpy. dmoTeholv T& Tpla TéTopTa avTis ueiov 200 000 Spy. ;

193, *ATpédpata Biaviouoa 48 yAu. THv dpav dvexwpnoey 20T PpabiTepov
G‘”\T\s (k& ToU alrou ToToU) kal Bievbuvoutvn Spoiws, cuvmvThfn B¢ pi ol
:;;f‘ 2 dpag kal 20w perd T dvaxdpnoiv Tns. TMoia elvan ) Taxims s

s ;

194. Kpouvds mAnpol Befapeviiv els 12 dpas, &AAos TAnpol abmyv es 10 &-
PAS xai Tpiros mANpol alThy els 30 Gpas. "Av kad ol Tpeis dvoryBolv ouyypd-
Vo5, els mréoov xpovov 8& TAnpwbi f| Befapevn) ;

195, “Ymnpérns AauBdver Emorov moddy 6.000 Spy. kal piav EvBupaciov, "Av
'@ 8 ufivas EAaPe 5.000 Bpy. méoov EripdTo T EvBupaoia ;

lll. TIPOBAHMATA TQN OIIOIQN O AMNQEZITOZ EINAI
AKEPAIOZ ©ETIKOZ

§ 113. «') Aéxa dropa, dvbpes xal yuvaixes, émAfpwoav
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500 Spy. "Av éxactog TdOV avbpdv énAnpwoev 60 Spy. xai é-
xdotn TGOV yuvaikdv 40 Spy. méoor floav ol dvdpeg xai mooat
al yuvaixeg ;

Heowoouds. TapatnpnTéov, 6T ol [nToUpevor &pibuoi Tpemel
v& elvan &répatol kai BeTikol, &AAws 7 AUois Bév BUvoron va elvat
BexTn.

"Av pE x TrapacTiowley Tov dpifudy TV yuvakdy, & TV G-
Spdv B elven 10—x. "OAor of &vdpes émAnpwoav 60(10—x) Bpx-
Shan 8¢ ai yuvaikes 40x Bpy.

Mpémer va elvan 60(10—x)+40x=500, éx Tfjs omoias TpoKU-
el X =5 yuvaikes, 6wdTe of &vdpes, elvan 10—5=15, f) 8¢ AUois elven
BexTn. ‘

B’) 'Amno 80 dropa, dvdpeg, yuvaixeg xai maidia, ai peév yu-
vaixeg hoav ta 0,8 1@V 4vlpdv, ta 8¢ moudid Ta émrd mEpmTA
T&v &vdpdv. IMéoot foav oi dvdpeg, yuvaixeg xai maidia ;

“Av X TrapioTaun TOV &piBpdy TEY &uBpdy, & TGV yuvaikdy 83

elvar 0,8x kol & T&OV TTandiddv —:5[— x. "Apa Tpémer vex elvan x+4-0,8x+

T x =80, & Tiis émolos eUplaxouey x = 25.
‘Qote of &vdpes floav 25, ol yuvaixkes 25-0,8=20 kai Ta Tal-
§1& 25 . 4 =35, | B¢ Alois elvan Bk

MepofArAfpata

196. Els plav &doyfy petafy 80o Umoymeiwv byhgioav 12 400 éxhoyels
kai EAaPev & #xheyels 5153 yrgous TepiogoTépas Tou dmoTuyovTos, eUpébnoaV
8t kal 147 Aeukal wijgpor. TMéoas yhgous EAaPev éxaoTos ;

197. 'E&v Suirds Tis elxe 10 EPSopov TV peRddY Tou SArydwTEpoV T@V SoWY
Exer, 8& elyev 120 pédn. Tdoa pédn Exer ;

198. To tpimAdoiov Tou TréutrTou dkepaiou Tivds &piBpol nUfnuévov kaTd
7 8ider To 34. Tlolos elvan 6 &piBuds ;

199. Tis elvon & dwépaios &piBuds, Tou dmolou Td TpiTov alfniv xata 2 Bi-
Se1 o 23 ;

200. N& eUpedf &xépoios &piBpds, & dmolos Biaipolpevos Bix 7 i &id 9 &gt
ver UmréAormrov 3, Ta 8¢ trmAlka Siagépouv katda 4.

201. Ely¢é Ti5s TopToxkdhia kal EmdAnge T& Tpia TEUTTTa qUTGOV TyopadE
fmerta 33 mopTokdAia kai eixev olTws 9 TeploToTepa ThV Sowv Eixev £§ dpx NS
TMooa elye ;
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IV. MPOBAHMATA TQN OIMOIQN O AINQZTOZ MMEPIEXETAI
METAZY OPIQN

§ 114. o') ‘H HAwia &vdg matpog elvar tpimAacia thg Tod
viod Tou. Mpd 8 ér@v % NHAxia Tod matpdg HTo TerpamAacin
s Toh viod Tou. Ioial al HAwxial Twv ;

"Av pé x mapacTa®ij 1| HAkia ToU vioU eis €tn, 1| ToU ToarTpos
8& elucn 3x &1, Tpémer Bt of &piBuoi x kad 3x v elvan BeTixoi kai v
W UmepPaivouv THY SuvaThy dvBpwtriviy fAikiav.

Med 8 #rédv f HAkia ToU pév viol fTo x—8 Ern, ToU 8¢ Ta-
Tpos 3x—8 Ern xod mpémel v elvan 3x—8 =4(x—8), & THs AUoews
s &molas eUplokopev x =24, "Apa 1| fAikia ToU pév uloU elven
24, 100 B¢ ToaTpds 24-3 = 72 Ern kal 1) AUois elven Bekr).

B') Ex 800 &vBpomwy, 6 pév éxer 1800 dpy. xai Samavd
50 Spy. xal’ éxdortny Huépav, & 8¢ Eyxer 1000 Spy. xai damavd
30 5py. Wpepnoiwg. Merd méoag Nuépag & ¥xouv loa mood ;

"Av 6 [nToupevos &pifuds TrapaoTalf) pé x, 6 pev 8& Bamavrion
50x Bpy. kai B& ToU pelvouv (1800-50x) 8py, 6 & 30x kai 6& ToU
Helvouy (1000—30x) Spx. “"Apa mrpémrer va elven: 1800—50x=1000—30x
S5 Tfis omolas eUpiokopev x=40. 'ANN’ 1} AUais airn &mroppiTrTeTan,
Bi6m perar 40 fuépas kal ol 8o &vbpwmor &tv B& Eyxouv TiTOTE.

DepoBArAfpata

202. ‘O "EAAMV pafnuaTikds, OUyypagEUs Thg *ANyéppas, Mdgavtos Einoe
T ferov Th)s fwijs Tou dg mandiov, TO BwbéxaTov alriis ds veavias, TO EPGopow
QUTiis, perd Tov y&uov Tou kai TévTeE ETn &koun, Ote &méktnoe vidw, & dmoios
tnoe 1o fiuou fi &oov & TaThip Tou' Enoe &t & Adpavrtos dxéun 4 ETn peTa TOV
Bdwerroy ToU uloU Tou. TMboa Ern Efnoev & AidpavTos ;

203. "Exer mis fAxiav TprmAaciav Tfis kopns Tour al fAikiar kal Tdv Slo
vy 28 & dAydoTepov Tou BrmAagiou Ths fAikias ToU Tarpds. Méony HAkiay

£l EkaoTos ;

204. Tpeis &Behgol Eyxouv dpou NHAkiav 24 Erdv, tvd Ekaotos elvan katd Slo

ueyahUTepos ToU duéows tropévou Tou. [Moior elvan al fAwion Twv ;

205. Elven mis 40 tr@dv kol Exer BuyaTépa 16 Erdv woTe 1) fAia Tis BuyaTpds
8 tlven fy firo T Tpitov Tiis HAias TEU TaTpds ;
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206. Tpeis dpifipol Exouv &bpoiocpa 70. ‘O Belrtepos Braipolpevos Six Tou
mpdTou BiBel TnAikov 2 kal UméAorrov 1. ‘O TpiTos Biepoupevos i1 ToU Seu-
Tépov Biber mnAikov 3 kal UmdAormov 3. TMoior elvan ol &piBuof ;

207. 16 tpydTan éxTeAoUv T SUo TéuTrTa Evds Epyou épyadduevor 9 fiuépas
émi 4 dpos kol ikdornv. TMooas dpas wpémea va fpyddwvran 15 Epydrar kad’
fiuépay, i va TeAeidoouy TO Epyov els Tpeis Nuépas ;

208. Tlamp 15 elven 58 Erdv kal Exer uldv 28 Erdv. Metd éoa Ern & Tamhp
6a &xn fHAwdov SirAaciav Tfis ToU uloU Tou ;

209. Awngiou dkepaiou &piBpol TO ynelov Twv povdBwy elvar SirrAdoiov
ToU TV Jexddwv. ‘Edv tvadAdEwpev ThHy Béov TV wngiwy Tou, TpokimrTel d-
p18uds peycdUTepos Tou TpaTou katd 36. TMotos elvan & dpiBpds ;

210. To d&bfporopa @V yneiwy Swynelou &pibucl elven 12. *Edv & &pifuds
tAaTTwbf] kata 18, wpokimrTel & 81 tvahAayfis TGV ynpiwy Tou eUpiokduevos &-
p1Buds. TMoios elvan & &mbpds ;

V. TIPOBAHMATA TENIKA

§ 115. o') Hathp elvar a &tdv, & 8¢ vidg adrtol B Exdv.
IIéte %) HAukla tob matpdg B elval #) fro tpinAacia Tig Tod vied.
"Eotw ém1 1O (nToUpevov 6& ylvn petd x Ern. TéTe & mamp
B& elvon a+-x ETdv kal & vids P+x Erddv. Tpémer 8¢ va elvau:
atx=3(P+x) (1) xal x}0.

"Av 16 [nToUpevov elye yiver pd x Erddv, & morhp 6& fTo TOTE

a—x, 6 & vios P—x Erddv. Tpémer 8¢ va elvon:
a—x=3(p—x) (2) xol x)0.

AN 1) Egiowons (2) mpokUmrTel &rd THY (1), &v TO x ékeivns
yivn —x. ToUto gavepwver 6T1 ai dpvnTikai pifan Tfis (1) elven al
BeTikad Tfis (2) xai émopéveos 1) (1) elven ) yevikn é€iocwais TolU Trpo-
PATpaTOS.

Els Tdg Beticds pilas Tis (1) &vmioroixel AVois ToU TrpoPAriua-
Tos Tpayparomolovpévn els TO péAdov- els Tas dpvnTikas pilos TS
(1) dvmoToixel AUois ToU TpoPAfjuaTos TpayuaTotromBeioa el TO
TapeAfov.

AUovtes Thv (1) eUploxkopev x = .“%39.
"AvtioToiyor NAikicn elven ToU pév TaTpds o+ °‘;23ﬁ SNA. 3(5_2—,?_)
ToU B¢ vioU ﬁ—l—a—_;ﬂ: SEE ETdv, al omoicu elvan Berikad, 50T

UtroTifetan o) P.
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‘Qore ) T ToU x ylveron SexTr.

Kai &v pév a—3p ) 0, elvan x) 0 kad 16 {nTouuevov B& ounpij s
TO pédov. *Av o—3p (0, elvan x{0 kad T& {nToupevov ouvePn el TO
TapeAdsy. *Av a—3p = 0, elvor x=0 xai T6 InToUuevov ouuPaivel
Els 1O Tapdv.

B’) “Av # HAwie tod Métpov elvar a xai tod Iadlov P
tr&y, méTe ¥) Tob Hérpou 04 elvar § fivo Sumhaaia Tijg Tod Hadrou ;

‘Yrrotifetan &T1 a, B, u elvan BeTikol xad psEl, aFp. *EoTtw 6Tl
T {nroUpevov 8& ylvy petd x &rn.

Mptmer v elvon a+x = p(p+x) (1) xad x) 0.

*Av 1& [nrovpevov elxe ylver mpd x ETGV, mpETEl V& elvon :

a—x=p(Pp—x) (@) xai x)0.

ANV Emeidh 1) (2) mpoxUmTel & Tis (1) taw TO x Exelvng yivn
~X, ouvdyetan 8T ai &pvnTikad pidan TR (1) elvan BeTikad TS
(2) kad ouverdds ) (1) elven 7y yevixn é€iowois ToU TPOPAT UaTOS.

‘H (1) looBuvapel Tpos Thy (M—1)x=0—up, &k Tis omoics, =
n—uB_'

u—1
uﬁ SMA. u(C!"B)

Test u—15£0 Siém UmotiBeTan uwEl, elpiokopey x=
*AvTtioToryor NAkion elvan, ToU pév TleTpou cx+

Tou & TMavAou P+ qu;LlTia BnA. u—? ¢Téyv, ol dmolcn Tpémel v& elven

BeTikai ked va pfy UmepPaivouv T& Spiax TR dvBpuotrivng NAkias.
Awpeivpaig, "Emeidn u# 1 6 Umrobeoews, Biaxpivouev Tas EEfs
Tepimrreooes: “EoTtw p) 10 ToTE MRETEL v elvan ) B, Six va elvan

Periked od ARkl ‘ﬂ.._lﬂ)_ T;:PI_ *AMNAwS, TO TTpSPAnua elvan &BUvarTov.

Koi &v uév elvan kad a Ypp 8 elvon x) 0 kad 16 {nToUpevov B
OUWRT els To pEAAov. “Av o (up, 8 elvar x (0 kai TO {nToUuevov ou-
VB els T& TapeABo, dv Bt a=up, B elvan x=0 kai TO {nToUuevov
OVpBaiver els TO Tapodv.

"Eotw p(l- TéTe Tpémel var elvar a(P Brdx v elvon BeTikad ol &-
VOTépw fHAikicn, 8& oupPaivouv B¢ Ta &vtifeTar &v adup 7 adpp.

Y') "And témov A dvaywpel xivnTdy xivodpevov énl evlelag
AT $padidg pé raydmra T pérpwy xatd 1% mpdg Thv popav
AT. Merd o dvaywpei &md témov B xelpevoy p pérpa dmiabev
Tol A, #AAo xvnTdv xivodpevov dpaddg mpdg TV adThv po-
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pav pé To mpdToV xal pé taydmra T pérpwv xata 1° . Iéte
6a cuvavmnBoiv ta V%o xivntd ;

YroTifetan 6T ') T, B16T1 &AAws oUbéTroTE TO SeUTepov B pha-
on TO Tp@dTOV.

"Eotw 8611 8& ouvavtnBolv perd x BeuTtepdAeTrTar &TO THjs dva-
xwenoews Tol wpdTou. TéTe, Xpdvos Kiviioews eivar ToU pév Tpcd-
Tou X TOoU 8¢ &Mou x—a BeutepéhemTa. Alavubévra SlaoThpaTa
KaTd ToUs ¥pdvous aUTols elvan TX péTpa Umrd Tol TpwTou kal
T'(x—a) U6 ToU &\Aou. Tpémer 16 B’ Bidornua v& UmepPaivn T
TPATOV KaTa u péTpa, SnA. wptme va elvan T (x—a)=Tx+p (1)
kai x) 0.

AUovtes ™ eficwory QUTNV kai ExovTes UTe &yiv &1 T'—T 0,
B1om1 T') T £§ Umobéoews, eUpiokouey x = %;g-

‘H 1iun oy elvan Berix, &poU T')T ¢§ Umobéoews kad p,T’,
a érrions BeTiké. ‘Etropévas yiveton Sexy.

DeofrAfiparta

‘Ouas wpoTn. (levikd). 211. Epy&rns TeAeicover gpyov T els o fpé-
pas, BeuTtepos els P fpépas. Eis méoas NHépas TeAeivouy TO Epyov kai ol Buo padi
tpyaldpevor ;

212. Ol uév tumrpdotior Tpoyol &udéns EXOUV TEPIQEPEIQY pPAKOUS & pETPGY,
ol 8¢ dmigBior B pérpwy. Toiav dréoTaoiv 8& Biawion f &uaga, &v ol Eumpdatior
K&uvouv v TEpIoTpogds TEpioToTipas T@Y dmioiwy ;

213. Actrav@ Tis TS viooTov ToU eloobfiuatds Tou Sid TPOGNY, TO % av-

d: 1 -
Tou 81 karowkiav, T —;- 81" tvoikiov, TO —Y 51" GAAa £€oba kai Tou TEPICTEVOUV

H Bpaypai. Tlolov elvar 1o eloddnué Tou ; ( pepikn TephrTwos v= 3, a=4, p=6.
Y= 8,u =30000).

214. TafiBicomns BiAer v Biavion o YiAdueTpa els n fuépas. Meta Tafel-
Biov B Auepdv AauPéuer Evtohfy v& EmioTpéyn ¥y Nuépas Evwpitepov. TMogov &ia-
omnua bgefher va Siavion ko’ Hpépav ; ( epikh TepiTTwals a =300, n = 18,
P=7 kaly=3).

215, Tloodv 11 a Bievepndn petall tidw A, B, I, &g TPOTIOV, aTE TO PEpos TOU
A Tpds TS pépos Tou B Exel Aoyov foov pé p: v, 1O 8¢ Tou B Tpos To Tou [ foov
utp: A Tlva v& Tpia uépn ;

216. Avo kepdhana ErokigBnaav To piv Tpds €%, TO Bt mpos €'Y, kai Bidouv
tTHoI0V Tokov T. Tiva T& kepdhaia &v 1O &fporopd Twv elvar K ;
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217. "EpydTns TEAEIGVEL tv Epyov €l 2 fuepas, &Nhos els v Nuépas kal TPITOS
éls (u*}- ; ) fu. Elg wooas fuépas B TeAsihooUY TO Epyov Epyalouevor kal ol

Tpeis padi ;

218. Kepdhandv T1 TpoefopAoupevoy B1a v futpas pt EfwTepikny Ugaipeoiy
Tpag 29 UploTaTan EKTITWOWW o Bpaykdv mrpiogoTepoy T &v TpoewheiTo e
!UWTEPIKT']U Upaipeov. [Moiov elvar 1O KEPGAQIOV |

‘Opds SeuTépa 219 Xewpix) brdinoe 10 fiwiou TV alydv, TO dToiov
tlye kal fipou adydv, xopls va Bpaton kavév. 'EtriAnoey wéAiv 16 fiov Tdv UTro-
Aoimeoy kel fipou atydv, ywpls va Gpalon kavév. Tpitny kal TeTapTnv gopav
E“‘fokncw Suoless. TTooa elyev ¢€ &pxfis, v els 16 TéAos Ths Epevev 1 avyov ;

220. Xewpikfy toxémeve v& wAnan Soa atyd elxe mpos 1,50 Bpy. EkaoTov
‘Emeish fomacay 3, EwdAnoe Ta UToAOITX mpos 1,60 Bpy. EkaoTov kai Stv ion-
Miln. Tlooa elxev &6 &pxfis ;

221. Bpuow mAnpoi Beapeviy els Tpels dpast &AAN THy TAnpoi elg 4 @-
Pas kai TpiTn ey 6 dpas. Els mdoas Gpas THY TANpEoUY, &v péouv kal al Tpeis ouy-
Xpovas ;

‘Opds Tpitn (Kivoews). 222. "Ex Tvog Tomou dveycopnoe Telos SiaTpé-
Xwv 60 yAp. kab’ Huépav. Metd 4 fjutpas dvarywpel Ex ToU auTtoU TéTrou GAAOS uE
THy EvroAfy va gfkor) Tow TpdTov els 8 Auépas. Méoa yihopeTpa Tpémer va Sia-
Won aitds kaf' fuépav ;

223 "Ex BUo Tomwv dmexovtwy 525 yiA. dvaywpouv Buo ToxuBpouot Sieu-
Buvdpevor mpds ouvavTnaoiv Twv. E&v & piv els Siavton 50 yAu., & B¢ &Ahos 55 YA,
kel fuépav, wéTE B guvavtnBolv ;

224, 'Awd anpeiov A xivelten eUBuypaupws odud T1 Biaviov 32 . elg 45 kal
BieuBuveran mpds B. Metd 38 &vorywpel Ex Tou A &AAo odua Tpds THy gopav AB
Koupevoy kal Biavioy 60 pétpa es 58. TIéTe xad ol 8& ouvavThon TO TPETOY
RIATITY :

225. Ao Témov A dvaywpel dpafooToryia kal SevblveTa Trpos Tov B Bia-
Wouga 30 yiA. kaB® dpav. Miav dpav PpadiTepoy &vaywpel &k ToU A Sreubuvopé-
W mpds Tov B dpafooToryla Eiaviovoa 50 yAu. kad® dpav. Merd méoas dpas kal
els Trolay &méoTtacy &md Tov A 8% @bBkon 1) Seuttpa THY TpLTHY ;

226. MobnAdrns dvaywpel &mé Tivos TéTOU Siavuwy 12 xAp. Thy dpav. Tpels
Dpag Ppabirepov dvaywpel &md Tol alToy Tomou &AACS Bravdwy 16 YA Ty &-
pav, a') Mére B& Tponyfitar & MpdTos ToU SeuTépou 12 yAu ; P') TIéTe 6& mpon-
Yiiten & BeUrepos Tou TpaTou 50 yMdpeTpa ;

227. Thyv 10mv mpwivhy dpav &dvaywpel mwobnAdrns dmd TéToU A Biawiwv
12 yan. ka®’ @Gpav. Tloiav dpav Tpémear v° dvaywphon BeuTepos £k ToU A, doTE
Blaviwy 16 yAu ko’ dpav va @8&on Tov mpdTov es Tpels @Dpas ;

228, 'Amd onuslov TEpigepeias KUKAOU GvaywpoUv 8Uo xivnT& kal Siavouv
E"\"“rlo-roi)(c.:s a® kol PO (o)) els 18, TléTe O& cuvavtnfoly &v SrevBivewvtar a')
SomiBress B') mpds THy alUThv gopav ;

229, *Amwd onuelou mepigepelas dvaywpoiv Buo xivnTd Bravbovta Tauty elg
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Xpovous T, kal T, (T)T,). TIéTe 8& ouvavtnBolv Bid Inv, 2av,...vmv opdv, &v
kivoUvTtal Trpos THY oUThv f THY &vrifetov popdv ;

230. Meta méony dpav &wo THis peonuPpias ouprritrouy ol Selktan TGV G-
plv kal TOV TPOTWY AeTTT@Y dpoAoylou ;

231. TTote pera peonuPpiav ol atol Seiktan ( Tol TPOTYOUHévoU TTpoPAf|-
uaros ) oxnuatifouv 6pbhv ywviav Si& Inv, 2av, 3nv, TeAeutaiav Popav ;

232, TIoTe pera v peonuPpiav ol Seiktar ToU TPONYoUévou TrpoPATipaTos
oxnuatifouy ywviav o Bix lnv, 2av, 3nv,... TeEAeuTalay popdv ;

233. TéTe perd peonuPplay & Beikns Téw BeutepoAétrTwv BixoTopel THY yw-
viov Tdv Vo &AAwv Bi1d lnv gopdv ;

234. Kbwv Bicokel dhcoTreka, N omola dméyer Tol kuvds 60 TéfHeTa alTS.
‘Otav alm k&pvm 9 mndfuaTa, & kiwy kéuver 6. "ANAG Tpla TdfpaTa alToU
looBuvauoly pé 7 éxefvns. Metd Téoa T™8fuaTe alrol 6d THY ¢bdon & klwy ;

B'. IEPI ZYNAPTHZIEQN
1. H ENNOIA THE LYNAPTHIEQYX

§ 116. o') TaEiSedwv Tig AapPdver pall rou 350000 Spy.
xal éEodedel xab” Wipépav 8000 Spy.

‘Edv Tafibelon &l Slo fuépas, B £€oBelon 8.000 -2 Spy.,
v &mi Tpels, Téooapas fpépas, O ¢€oBevor) 8 000-3 Spy., 8 0004
px. xal &l x fuépas, 8% E€obevon 8 000-x Bpy., B ToU pefvouy Bt
kai 350 000—8 000x &py.

KabBas PAémopev, & eUpwuev mdoo Spayual 8& ToU pelvouv,
&v yvwpilwpey méoas fuépas Sifpkece TO Tageibiov. *Edv mapa-
OTHOWHEY pi y TOV &p1Buov T@Y Spayuddv, al dmroic 8& ToU pefvouv
METG X fipépas, B4 Exwpev &1 w=350 000—8 000x Bpy. kai tav
elvan 76 x=5, 15 =350 000—8 000.5=350 000—40 000—
=310 000 Bpy.

') Elg mobnAdmg Sufvuoey 21 yoh. Sia vi pbdoy elg Eva
wplopévov témov. 'And todrov éEnxodovbnoe tov Spépov Tou
xal Svivuoe 17 yAp. xad’® Gpav.

Meta x dpas Sifwoe 17x yAu &md Tdv TéTrOV, &M’ &pY(iiS
8¢ £v A 21 + 17x yAp. *Edv mapaothowuey Y TOV Bravubévra
Bpduov, B& Eywuev &ni y=21+4"17x. (1)

‘Eav yvapilwuey mdoas dpas tEnkoroUinoe Tév Bpopov Tou &Trod
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TOV piopevoy TéTOV, SnAadn, &v yvwpilwuev THY TiAY TOU X,
Buvdpebo v& elpwpey THY TiwAv ToU y Ek Tfis ioétnTos (1).

My. & 10 x = 2, 6& Eyoopev y = 214-17.2=21 4 34=55. "Av
el x = 3, Té1e w=21+4+173 = 21451 =72

Al ToodTnTes X kad y, ai ool AapPdvouv Sia@opous TINGS
els kabiv TGOV &dvwTépw TpoPAnudTwy, Aéyovral petaintal. 'Evd
al TroodTnTes, af dmoicn Exouv piav kad THY oY TifY els Ev TPO-
PAnua Aéyovtan otaBepal. Ty, TO moody TV YpnudTwy, TO O-
Tolov FAaPev & dvwTépw TageBidTns pali Tou kai 1| &mwooTAOIS,
Ty émolav Sijyuoey & TobnAdns kot &pxds, Sia va ebdor els Tov
Opiopévoy TéTOV, elvan oTaBepal TOCOTNTES.

Els koBtv Tév duwTépw TpoPAnudTwy 1 peTaBANTH TOCOTNS
Y ouvBéeTon pE THY X oUTws, oTE, 6Tav Bdowpey Els THY X Tiunv
Tva Gplopévny, eupiokouev kad ThHY Tipny Tfis @, ‘H petafAn x,
el v Smrofav S{Bopev avbapéTws THY TNy, THY Omrofav BEAouev,
kadeital gveEdptnTog petaPinmi, f| 8¢ W, Tfis omolas 1 Tiuf E€ap-
T&Ton ¢k THS Tfs Tiis X, koAeiTan ouvépTnols Tis x. 'Ev yever:

"Eav 8o petaPintai x xai ¢, ovvbéwvrtar petafd Twv
Xatd tolobtov Tpémov, Mate elg xaubepiav obeloav Tipfv Tig
X va edploxwpev Gvrigrtoiyovs TuLag Tig P, Tote H ¢ Ba Aé-
Yetar ouvdptnalg Tig X, N 8¢ x dveEdpntog petafint.

Katd Tabra 1 émedveia ToU kUkdou elvan ouvaptnols TS
SkTivos alrroU. ATt &v pE X TOPACTHOWUEY THY &xTiva ToU KU-
KAov kai y TO EuPaddv Tou, B& Exwhey &1 elvon W= Trx? kad TO upev
T elvan &piBuds dpiouévos ( 1oos pé 3,141 p¢ wpootyyiow ), T B¢
V eUploxetan, Stav Sobi) els T6 x ©plopévn Tis Tipn. ‘Opoicws TO ép-
BaBov ol Tprycovou ToU Exovtos Pdoiv dploptvny o, elvon ouvapTn-
015 ToU Owyous alrol. AdTi Eyouev OTIL W= %ax, &v TO X Tapi-
Otéun 1o Oyos ToU Tpiydvou Kal TO Wy TO EpPabdv alTol

'AoxYo€ELg
235. E0pere wapadeiypara Eapmioews BUo Toody, T& Smola Tapoudia-
Covtay glg ToV KowdY Blov, & T@v dmoiwy 10 v v& elvan ouvdptnois Tou &AAou

( xpovos tpyacias xal &uoipf), &fia dumopediuoTos kal Papos k.T.A. ).
236. Edpete TapaBeiypaTa ouvapTNoEwy £k TS Quoikiis ( TO Bravudpevov
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BidoTnua kal 1) TaxUTns s TO kevow, TO SikoTnua kai 1) TayuTns K.T.A.). 'Opoiws
&k s [ewpeTpias.

§ 117. Ilivag Tipdv cuvaptigews. “Eotw pia ouvdptnols v,
N omola elvan fon pé 134-5x. "Hrol EoTw 61 Eyopev w=134-5x. (1)

'Eav els v dve§dptnTov peTaPAnThy X Scowpev KaTd ofl-
pav Tas mipas 0,1,2,3,.... Buvdueba va elpwpev Tas &vrioToiyous
Tipas Tijs W, &v Blowpey Eig v (1) &vti 100 x Tas Tipds Tou. OUTws
Exouev &Ti :

Stav elvar x = 0, TOw=134+5.0=13

&tav elvar x = 1, TOWw=13+5.1=18,

rav elven x =—-2, TO y=13+45.(-2) = 3.

‘Ouolws 81 v ouvapmowv y = 144 —6x Eyouev STi:

Stav elvar x = 0, y=144 -6 .0 = 144,

étav elvar x = —1, y=1444 6.1 = 150.

'Ev yéve, tv 5067 pia ouvdpmois my. N @ wds &vefapThTou
peTaPANTHs, foTw Tis X, kal Sidk Sobeloas Tipds ToU x Ypdywuey,
Tas &vrioTofyous Tipds Tiis , kabos els T& dvwTépw Trapabelypa-
Ta, Aéyopev &Ti oxnuoTilopev Tivoka TGV TIW@GY ToUTwv THS ouv-
APTNOEWS aUTHS.

'Aoxfoerg

237. Synuorloore Bidk Thg Tipas x =1, 2, 3, 4, 5, -1, x=-2, -3, — —;—

TOV Tivaka TV TIHGY TOV KdTwhi gUVapTNoEwWY :

a) y=3x+45, PB) y=8x-25 y) y=x, &) y=—x.
238. "Ouoiws T&v kdTwbh ocuvapTioewy :

3 x2
o) w= 362, P) y= 52— —3x-T7.

239. *Ouoiws Tdv a') y= 2 x+9, B') w= 600-35x2+4 ]

4
5
X 8

19 5

2. AIIEIKONIZIEZ TQN TIMQN IYNAPTHIEQE

§ 118. KabBixs Tous oxeTikoUs &piBuoUs TaploTavopey pé onueia
TTis eUbeias TV &p1Buddv A ToU &Eovos TV TETUNHEVWY, oUTw Suvdpeba
va TaploTdveouey pué onpsia Ta Jeuyn TV Twdv Tis dveEapTrTou
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ueTaPAnLfis kod TS ouvapThoews TaUTns. “EoTw 8T Exouev ThHY
owvdpTnoy W = 2x+41. @)

*Edqv Schowyev gls TV X Thy Tipny 1, Exopev w=2"14 1 =3.

Aappévouev Tov &fova TV TeTuNMévey x'x kai &’ auTol eU-
plokopey 10 onueiov © (&mou 00 = 1), Td &molov TapioTaVEl THY
Ty x = 1. Ty Tipfv Tijs Wy 6& TapioTaveper kot dvdhoyov Tpo-
Tov pi &v onueiov wds &AAns evbeias W'y, THY dmoiav Aappavouey
OuvhBs ké&BeTov Emrl THY x'x el T onpeiov O. Tattns 16 wtv Oy
elvon 16 Tpfipa TéV BeTikédy TIuGY TS W, TO 8t Oy, 16 TéY dpvnTi-
X&v (oy. 6).

OUreos ) T Tiis y = 3 8& mapioTdvnTon Yo Tol onueiov R
Tiis Oy, &vé elvoa (OP ) = 3. "Edw &k ToU © gépwpey moapdAAnAov
Tpds THy Oy kal &x ToU P mpos Thy Ox, i edeia alrTet TEHvovTal
els 8y onueiov, foTw TO M. O& Abywpev,

o L
611 16 onusiov M TapioTéver 1O [eUyos :|> ..... ~M(25)
TGV mpddy ToU x =1 kai =3 TS : :
SUvapThoews y = 2x + 1. Ka®’ Supoiov D(o_j)i—---.nﬂ__}):

Tpdmov elpiokopey TO onpeiov TO Tapi-
OTdvov 16 [elyos T@dY TipGY x = 2 kai

‘,P =2.2+4 1=5, | omola ebploketar 01 05) =
& Tiig (1), tav Btowpev Omou X oI, ; '
oUro TapioTavetan Ud ToU omueiou ; :
M’ 16 &moiov elvon 1) Tour TS eUbeiag e e RIR)
TM’, TrapodAfidou pds THY Oy ik ToU l y
onpeiou T, THs X'X, TAPICTAVOVTOS TOV o

GpiBpdy x = 2 kad THs ZM', TapaAn-
Aoy Tpds THv Ox &k ToU omnueiov Z, ToU TAPIOTAVOVTOS TNV TIUNV
Y=5 A& Thy Tty x = —2 Exouev & Ths (1)
p=2-(-2)+1=—4+1=-3

Ebplokopev 8¢ TO onueiov M &mi Tis x'x, 16 P' &l Ths y'y
kai 1d M Topfy Tiis tk ToU Ty, TapaAAflou Trpos THY W'y kad TS
& To¥ P’ TrapadAfiou Tpds THY X'X, T& dToiov TapioTavel TO LeUyos
TSY TGy x = —2, Y = —3 Ths x kal Tis ouvapThoews (1).

Ev yéver xobBtv (elryos Tdv &VTIOTOIXOUO®Y TIUGY  Tiis &ve-
EC‘PTT';TOU peTaPAnTHis kad Tiis ouvapThoEWs 8& TaploTavnTon
BE &y ohpeiov, T dmolov elvan Topt SUo elBeiddv TapaAAHAWY TTPOS
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Tas e0beias x'x kal Wy, *Ex ToUTwv 1) pév apdAinos Tpds THY W'y
&yetan éx ToU onpeiou ToU TaploTdvTos THYV TIPHV ToU x &l THS
eUbelas x'x, 1) B¢ wpos TV X'x &k ToU onpelov ToU TapioTdvTos THY
Tipny THis W éml TRs eldbelas Wy

Auvéueba ToyUTepov v elpoopey TO Ev Adyw onuelov s €S ¢

‘Ex ToU onuelov i x'x (| Tiis ¢'y) ToU mapioTdvTos ThY
TNy THs x (A Ths W) gépousv Tufipa evbelas TapdAAnAov pog
Ty eblelav W'y () v x'x) kai foov p¢ Tédoos pHovddas urikous,
don elven M T Tis Wy () Tis x) wpds T& &vw piv () Sefid), &v
fi T s ¢ (A Tiis x ) elven GeTikd), wpos T& xéTw 8¢ ( f &pioTe-
p& ), &u elvan dpvnTi.

'Eqv éycpev v ouvdptnow y = 2x—3, étav x = |, 84 elva
y=2.1-3=—1. EUplokouev Td onueiov, 16 émolov TapioTdvel
16 [eUyos T@v mipdv 1, kad —1
TN X Kai p, éav &md 1O onueiov y
TO TaploTAvoy THY TIHAY —1 THs
y el ToU Oy’ gépeouey Tufjpa sU- @1 (21)
Belas TapdAAniov Tiis Ox kol foov
ue 1. To onpeiov ToUto omnueicd- - 0
vopev pé (1, —1) els 16 oxfijua 7.

‘Opoiws, &tav x = 2, 04 elval
y=2.2-3=+ 1. To & on- O lrrilisl
peiov (2,1) mapioTaver 16 [gUyos
TOV TIpdv 2 kai 1, x.o.k. Y

Tnv ebfefav x'x koholUpev ou- iy

vnbuws dEova TV x 1| TOV Te-
Tunpévey, Ty 8 edfeiav @'y dEova T@OV Y §| TOV Tetaypévwy
Tous &Uo B¢ &fovas ut Ev Gvopa dEovag TV ouvTteTaypévwy x xal
Y. Zuvhbws AauPavopey Tov &fova T@V x SpildvTiov, TOV BE THHV
y kdBetov éml Tov TpdTov. THY TIUAY TV X kol W kaAoUuev &v-
TioTol)ws TeTpnwévny kai Tetaypévny ToU onueiov ToU TapioTd-
vovtos TO [eUyos T@v SUo ToUTwv TINGY kad Tds SUo 8¢ pé v dvopa
koAoUpev ouvretaypévag tod onpelov.

0 20
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240. TlapaoThoaTe pi onpsia Ta CeUyn TOV TIWOV TiS X kal @ Téw wirawbh
SuvapThoewy §1a TAS oTHEIoUNEVTS TGS TOU X :

; 3 e
%) y=x+2, p) y= 5 X1 ¥) y= 5 X2 frav x=0, 1,2, =1, 2

241, y= % x— % x3, oray x=0. 1, 3, 4.
242, o) y= —;— x2—x? B') w=—%x'+5. dtav x=0, —1, -2, 2, 3.

§ 119. ITaparijnows. Tov dvwTepw TpoTOV THS TTAPAOTAOEWS
lebyous Tiudv petayeipilovran ouxva Biad va ovyxpivouv petadly
Twy TAfifos Tapampfioewy. “EoTw .y éTi ywwpilouev THv Bepuo-
Kpaoiay, THv omolav Sekwier TO BeppoTepov ™Y 8nv  Tpeivhy
Dpav xad’ Tiuépay i

fva pfjva. AauPdvopey 8_ { E |

Ev WpIopHéVOY TUTHG, 65 ~ 7.

Hovdda unkous, 1 O- 6

Toia B¢ rapioTavn, THY ST e {

I-.licxv fiuépav &l ToU i d 4

Gfovos TV x, foTW o 3°

ooy 1 0,01 p. Emions 2, # ~
fvx Mo émi ToU &fo- 3 /

Vos v v, Eotw 1o 0,01 o

H, 7o dmoiov B& Trapi- 7 .8[ 9 o i ] »
OTavn Tov Eva PaBuov eh A * k

(fy eprocoTépous ) Tol -2

SEPHOLLE'TPOU. *Agol el- -3

PWuey Td onpeia, TA -

OTroia TApIoTAVOUV TX Sy. 8

Celryn @Y TipdY ( TEV
NUepGdy Tol pnwds kal T&Y dvmioTolywy Pabudv TolU Bepuopétpou ),
OuvBéopev Td BiaBoyixd onueia &md ToU TpdrTou kol Efis pé Tun-
Hara elbadv. ‘H ypauur, v omolav olUrws eUpioxouev, 5ider ufav
':'ikévcx TGV peTaPoAddv Tiis Beppokpacios kord TOV Bewpoluevoy pfjva.
H ypauui alrm xedeitan ouvifws ypapph Tiig Seppoxpasiag ToU
¥ Adyw unvds. Kab’ Spoiov Tpémrov dmemovilopev Thv petaPoAnv
9
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THs Geppokpacias ToU odpaTos Evos &obevols TapoaTnpoUvTes oU-
Ty .. Bis THs fAuépas ( ™y Tpwiav xai tomépav ouvifws ) kal
AapPavovTtes Tov péoov Spov Twv, Bia va Exwuev TH peonv Bepuo-
kpaciav Tfis fjuépas. THv ypauuny, Thv omolav oUrtw 8& eUpwiuev,
koAoUpey ouvrfuws ypappdv Tob mupetol ToU dofevols.

Talras xoaTaokeudlopey ouviifes &ml TeTpaywviopévou Xdp-
Tou, tvioTe B¢ TapoAeiTovTan of &foves, s els TO dvwTépw oxfina.
Tl.x. &v 7| Beppokpacia évos TOTOU KoaTd Tiva fuépav Bibeton s
€6 :

wpa 7 -3° wpa 13 5,70
» 8 -—1,5° » 14 6Y
» 9 10 » 15 50
% vl B30 » 16 40
R ) I » 17 30
». 0012 5 »y 18 2,40

)
&meikovileTar alTtn ypoagikés UTo 1ol dvwTépw oxnuaTos 8.

"AvTioTpoguws EvioTe Ek TRs &meikovioews Tiis METaPOAfs &S
peTaPANTRS EvvooUuey TN Tropeiav TV ApIBuUnTIKGY TIMGY TT§ HETA-
PANTHs kabdos Tr.x. &k TS QvwTépw Eeikdvos Ths LeTaPoAfs TS
Beppokpaaias &obevols Tivos.

'Aoxfoerg

243, ‘H péon unuiaia Beppokpacia wds woAews elvan i Tous pijvas dvos E-
Tous kaTa oeipav 4°,—2,39,43,39,4-6,5%,+ 13%,+16,6°,4-17,8°,4-19,5%, 4 13,90,4-9°,
+3,1°,-2,6°,

A&Pete 6 povdda pév peTprigews ToU unvos i Tol &Eovos Tdv x 16 0,014
dx povéBa B¢ petprioews évds Pabuou &l ToU &fovos T y dmions To 0,01 .
EGpete Thv ypappnv Tijs Oepudkpacias Tis mwoAews.

244, 'H abfnois ToU mTAnbuouoy wds TéAews katd TO 1890 fito 54 Y1AMdbes
kol ko T Emépeva itn katd oupdy péypr Tou 1903 fiTo 56, 46, 38, 32, 35, 37,
48, 52, 87, 79, 69, 90, 97 yihidbes. A&PeTe dxs povdBa prjkous Tpds TAPATTACIY
ToU #tous bl ToU &fovos T@v x kel THis X1AdBos Emrl Tou &Eovos ToU y To 0,05 b-
*AmeicovioaTe v Topeiav Tis avfioews ToU TAnSucpoU THis TOAECs.

3. TPA®IKH IIAPAEXTAZIE THE ZYNAPTHEIEQZ ¢ = ayx+p

§ 120. ‘H ouvvdpmoig Y=ay+B8, &mov 76 a elvar aralbe-
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P& Tig moodtng # 0 xal B = 0, mapiotdver €bBeiav ypapuhv
Siepyopévny 81& Tiig dpyijs Tdv dEévwv O.

Aiém Eotw TpdTov TS a0, my. a=1, &Te 7| ouvdpTnois
glvon @y = x. ’Edqv els THv x Sdowpev kaTd CElpAv TAS Tipas 0, 1,
2,3, 4,.. (1), T y Aappdver Tas Tiwds 0, 1, 2, 3, 4,... (2)

Edv ompeicowpey émi ToU &fovos TV x (o). 9) T& omueia
T& TapioTévovTa Tas Tipds (1) THs x kal T& onueia &l ToU &ovos
T&v ¢ T& TaploTévovta Tas Tipds (2) TS W, TapaTnpolpev 8T,
T& onuela T& TrapioTévovTa Ta [evyn T@v mwdv (0,0), (1,1),
2. 2),.... keivtan el wds ebBelas ypaupds, totw Tis OF.

Adm Eotw 811 M, elvan TO omueiov pé ouvretaypévas (1,1)
kai M, T6 onueiov pé ouvteTaypévas ( 2,2). Zuvdéouev 1O O pE T
M, M, & eUBuypdupwy TunudTwy OM,, OM,. TTaparnpoluey &t
elvey ywv xOM, = ywv xOM,, &pa 1& onueia O, My, M, keivrai ¢l
e0Beiog, SnAadh 1 OM,M, elvan elBeia ypaupn. 'Edv els 16 x Swow-
Hev &g Tipds —1,—2, —3,..., eUploxopev ST TO W AapPavel Tas TI-
Mag —1, —2, —3..., T& &¢ onueia, T& dmoia TapioTdvouy Ta JeUym
(=1, =1) ,(=2, =2),..., keivren émi THs eubelag O, fy dmolax elven
Tpotktaois s OF. ‘Emopévws 1) oUvapTNOIs Y = X, TTAPIOTAVEL THV
&feiay T (oxfjua 9).

"Eorew, 8T elvan 10 (0, Ty, a=-2, &Te Exouev y = —2X.
E‘:’pickouev ko’ Spoiov TpoéTrov 8Uo Ty TepiocdTEpa onueia Bérov-
Tes my. x=0, fmata x=1, x=—1,... OUTw & mapaTnpoluev, 5Ti
N ouvdpTnals Y=—2X TapIoTAVE! &Uﬁﬂuv M\, Biepyouévny Bix ToU
Mueiou O.

‘Ouoiws épyaldueda, tav TO a Exn &AAnv olavdrhmoTte Tiufv
BeTikiy A &pvnTikny kai TapoTnpoluey &Ti 1| ouvdpTNOls Y = axX
TapioTaver efeiav ypapunv Sigpxouévmy Bia Tol O.

§ 121. THv ouvdpmoiv y = ax+P (&v elven o, P#0) Buvs-
MeBa v dreikovicwopey ypagikdds, v els THv TeTaypevny EkdoTou
Onueiou THs edPelas, THv Omolav TaploTavel | W = ax, Tpoobe-
Swuey THv moodtnTa P. AANAG ToUTo onualvel V& peTaQEPOUEV
™y elBeiav y = ax TapadAiiws Tpos éauthy dve fi xdTw, kad’
Soov 1o B elvan &piBuos BeTinds f dpvnTikds. ‘Emopévas 1) ouvapTn-
015 ¢ = ax+P mopioTaver evbeiav ypauutv (ox. 10).
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‘H E€iowols y = P TapIoTaVEl T& OTHEIQ TA £XOVTA TETAYLEVTV
B. TMpogavéys ToaUrta keivron €’ eUbeias TapaAAniou Trpog Tov &éo-
va Tév X kai &meyovoTs dméoTaciv B &’ aUTtou. "Apa, 1) efiowols
y = B mapioTdvel elfelav ypapufv TapdAAniov Trpos Tov &fova
TV X,

B9 Zx. 10

‘Ouolws eUpioxopev &T1 7| X = a TaploTavel eudeiav TapdAAn-
Aov Trpds ToV &Gfova TGV W Kai &méyouoav &TOOTAoY a GO QUTOV-

‘H y = 0 Tapiorave tov &Gfova T@v x, 1) 8 x =0 TOV &Eova
Tév . ‘H Efiowols y = x mapioTaver THv evbelav, i omola SiyoTo-
pel THY ywviav xOy, f 8¢ y = —x v Bixotopoloav THy ywviaV
x'Oy (ox. 9).

'Aoxfioerg
EGpeTe Tas evbeias, Tas oTmoiag TapioTavouv al kaTwél cUVapTNOES :
245, a) y=3x B w=x+3, ¥") y=0,5x.
2 X 5% l
! Ao N = =X, AN e e
246.) - x— 5 B) v= Y) v=—%— %
1. @) = — o B) y=5-2x, y) y3= o
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4. TPADIKH AYZIIE THE EZIEQEEQE IPQTOY BAGMOY

§ 122. *Eorw pia tEiowors ToU a' Paduol m.x. fi 3x—15=0 (1)
"Edw 16 mpidTov péhos alrriis TapaoTowyey L W, EXOuEY THY Ouvdp-
™Mo = 3x—15. Oétopev .. x=0,
?Tseﬁp{cxousuw= —15. Bfropevx=1, y
OTe eUpiokopev y = 3.1-15=—12,

OUreos Exopev 7& onuela (0,—15)
kal  (1,-12) 7fis elBelas. "Apa Bu-
VapeBa v KaTaoKEUGOwWUEY QUTHY
(Cfx. 11). Euploxopev 10 onuelov, s X’ 0 Ao X
TO Smrolov ) evfela el Téuver TOV
&ova T X, fiTol TV TETUNUéVNY
ToU onuelov atrrol. O0Tws euploxo-
HEV, 371 1o &v Adyw omuelov ExEl
TeTunuévmy 5. AUy elvan f plla
“.?S Bobelons ECiowoews, BidTt  Els

B -
Wy &vrioToixel TeTayuévn y = 0. / i
Qore pila elvan & 5. Tolro éma- y'
AnBevopey kal pé ™V Aoy Tfis Sobei- Ix. 11

oMs tiowoews. "Ex ToUTou kai &A-
Acoy Spofwv TapadelyudTwy ouvdyouey 8T :

Ak va elpwpev 1o omueiov Td mapiotrdvov v pllav ¢&Et-
Yoews o PBaduol ax+B =10, dpxel vd xartaoxevdowuey THY
“WBeiav, Thv dnolav mapiotdver | ouvdpmnolg Y=ax +B xal vi
Wpwpev v topuhv tadmng xal Tob dEovog TV x.

I". IIEPI ANIEOTHTQN IIPQTOY BAGMOY
ME ENA AI'NQEITON

§ 123. "Eorw m.x. 1| dwiodms 3x ) 15. TMpopavds &Andever al-
™, uévov, dtav Td x AGPN TNy peyaAuTépay ToU 5, v | o LB)2aP
Andever &1’ olacdfjroTe Tipds TdY a kal B, SogopeTikas peTaly
Twy. Ty, &v elvon a=2 xad B=1, Eyopsv:

241)2.2.1, 4 5)4

‘Omaws Tds lodmTes, ol dmolon Exouv ypduuara, Siaxpivo-
HEv gl youtéTnTas kad els Ei0boEls, oUTw kal Tas dwiodTnTas,
ol émoion Eyouv ypduuara, Sioxpivopey els BUo efbn : ‘Exelvas &
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ToUTwy, al émoian dAnBevouv &1’ olaodNTOTE TIHAS TRV YPOUPATWY
Twv kal éxelvas, al dmoica dAnBelouv povovy, OTav WPICUEVX YPaH-
Mo Twv AauPdvouv kaToAAnhous Tiwds. TAs TpeTas KoAOUMEV
TavtéTnTag GvicoTHTwyv T Aféyopev 6T aUTQl AVTIOTOLYOUV
€ic TavTéTNTAg lgoTNTwY, Evd ol &AAal &vTioTolyolv €ig éElow-
celg (TOV icothTwy) kai loyUouv UTo ouvinxas.

KohoUpey dyvidotoug dviodTnTos T& YpaMpaTa auThs, T o-
mola TpETEl v& AdPouv karoAAAous Tipas Sia va dAnBeun olTn.

AvYoig dvicdTnTos AéyeTen 1) eUpects T&Y TGV T&OV &y voaTwV
alrfis, Si1& Tas omoias dAnBever oUTn).

Ao dvigdtnTes Aéyovtan igedlvapor, éav &Anfelouv Bid ToS
QUTAs TIUAS TAY &y vwoTwy aUTdy, fiTol &v oladnmoTe Tipn &yvw-
oTou EmoAnfelovca THv plav ék Té@v Blo EmaAnBeln kal THv GAANY.

Al iBi1dTnTEs TGV E§icwoewy ioylouv kai &1 AVIoOTNTaS LE &
yvoTous, &modeikwovtal 8¢ eUkOAws W TNV Ponbeicv Tdv ibio-
TATWV TV AVICOTNTWY, WE THY TapaTnenoiy OTi :

"Av dAAGEwpey T TmpooNpa TAVTWY TOV Spwv Widg avioo-
t™Tog Vi év yéver, dv moAdanAactdowpey Ta WwéAn adtig émi a-
plludv dpvnTindy, mpoxdmTEL dvigétng loodlvapog peév TS
SoBeiomg, GAN’ Omo OV Bpov va avioTpapi] N Popd adTig.

My. f 3x—5)6x elvon iooBUvapos ué THv —3x + 5 ( —6%,
#) &mola TrpokUTrTEl &To THY Sobeicay, &v T& uEAN Tng TOAACTTAC IO
oBolv émi —1. A& ToUTo Emibicokopey KaTd TNV ATOACIPNY TGOV TTa-
povopdaT®dY &vicdTnTos va ToMamAao1&lwpey T& pEAn oUTiis Em
BeTikV TToodTHTA T.X. £l TO KATEAANAOV TETP&YWVOV TTOCOTNTOS:

Katd Toalra Suvdpeba dvri Sofeions dviodTnTos pe &y vawoTous
v Bewpoluev fooBuvapdy s Tiis Hopefis A ) 0, Smou A elven dxe-
paIOV TTOAUVUHOY 3§ Tpds Tous &y vaaTous Tis c':vlcé'm'ros.'

Babp.dog dvicdtnTos, Tiis Omolas TO uev Ev péhos elvon dxepaioV
TOAVGWUMOY (5 Tpds Tous dyvadoTous auTiis, TO 8¢ &AAo elven 0,
Afyetan & Pafuds ToU TroAuwvipou @ TTpos Tous &y veooTous: Tr.X:
f| &vigdtns 3x*—5x + 1 (0 elvan P’ Pabpol cos wpos X.

Ak v Ao dvigdtnTos Tou o Pabuol épyaloueda kot dva-
Aoylav mpds THV AUowv Eiocdoews TpwTou Poabuou.

“Eotw Y. Tpds AUow ) dwigdtns 2x 4 3 —(x + 1) ) 5. "E-
xouev T fooduvapdy s 2x 4+ 3—x—1)5. 'Ek Toirng petd
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TV peTagopdy TGV 3 kai —1 el TO BeuTepov peAos kai TNV &varyw-
YNv, Exouev Thy loodUvapov Tiis Sobefons x ) 3. "Apa mdvres of
GpiBuoi, of &moior elven peycAUrepor ToU 3, EmaAnfeouv Thv Sobel-
Sav GquicdTnTA.
2 ey e X X A ;
Eorw mpos AVotv kad 1) &wigoTns X —+ 5 ) i —4. ’Amodei-
POuEV TOUS TTXPOVOHAOTAS TOAAGTIAGOIGlOVTES TA &vioa WeAn i

45 =20 kai AcuPévopev THv icoBuvapov Tiis Sobefons 20x+-5x )
4x — 80. ’Ex ToUtns evpiokopev THY ioodUvamov oauThs 25x—4x )

=80 fy v 21x ) — 80, & Tijs dmoias edpiokopev x ) — % Ex Tonu-

2 ; 1 ) e 80
s cuvdyopey, 6T1 TavTes ol &pibfuol ol peyadUTepor ToU — T elvat

Aioers Tis Sobeions &viodTnTos.

Ev yével 1) &niodTtng pé Eva &yvwoTtov o PabBuol perd Thv &ma-
Aoipfy 1@V TrapovopaoT@Y, THY HETapopdy SAwv TGV Spwv TNs
&g 1o Tp&TOV pEAOS Kad Thv EKTEAECIV TGV omueloupévwy Trpaewy,
Qvdyeran eis THv Hopenv ax + P ) 0, émov, a, B UmoTibevran yvew-
Orai mroodTnTes. AUTn elvan icobUvopos pE Ty ax ) —P. 'Eav pev
p

fuen o) 0, epioopey ThY IooBUvandy s x ) — L, tav Bt elvou

@ (0, éxopev THY x __5,. "Av elvan a = 0, 7 dofeloa &viodTns
X+4-B % 0 yiveton P ) 0, éanfevopévn Sia m&oav Tipnmy ToU x, &v
v 1o B )0, dnAadn 1 Bobfeioa &viodTns elven TOTE TauToTNS &Vi-

90TnTos. *Av Spws elvan B (0, f &wiocdTns elvan &SUvaros.

'AoxnoELg

‘Opéas mpw Tn. 284, Na AuvBouv al kétwb dwvicdnTes

e B) —4x-9)0, ¥') 0,5x+5)0,
&) —9x—18¢(0, £ ) 9x+7)0, ot') —7x—48 ) 0,
Z') 0,6x—5 % 0,25(x—1), n’) —9x+32)0, 9) 0,5x—1)0,7x~1,

) (x4 1)2{ x243x=5. 1) S » 0.
249, Elpete Tous dkepaious dpiBuovs ToUs EtraAnBevovras T dwodTnTas

L0 4 kol x5 )8,
250. Avo onueic A xal B &méyouv dméoracy (A B )= 2y. Tpltov onueiov
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Exel Béaw TolaUTn, oTe va elver (AM) + (BM) = 2¢, émou a ) y. TTéx perapah-
Aovran ai dmooTdoss (AM) kel (BM), &v 1o M xvijtan €l Tou émmébou ABM ;
251. AYo xwwnTé dvoywpoly ouyypévws ék TV anpeiwv A kal B, Sievbuvov-
Tal 5 mpds ouvdvTnoiv Twy. "TAv T ToxUTns Tov peTaPddAnTan perafy TdY T,
kai T', ToU tvds kai T, kol T, TOU EAAov, peTaly Tivwv xpévwy Ba yivy 1) ouvavn-
gis kai elg Tiva &wéoTacwy &mo Tou A, &v elvan (AB) = a.
‘Opds SevTépa 252. o) 'Eqv &mo T uEAn iooTnTos dpaiptocwuey T
peAn dwmgdtnTos, TpoxUTTEl dviodTns durioTpogos TR Sobeions.
P )2

p') *Edveivan ap ) 0 kal o 7 B, Beiborte 671 elven % + =
253. ’E&w 1& péAn Tiis lodtnTos, T& dToia elvan Bemikd, Sianpéocopey pé Ta péAT
dnigéTnTos, TrpokUTTEl dwicdTns &vtioTpogos Tiis SoBelons, av T& wéAn alTiis
elval dpdonuar &AAwS, 7| gopa Ti)s dwvicoTnTos Bév peTaPdAdeTar
254. AVoore ™y xdrwbh &viodtrTa i &yvwoTov ToV X,

HX—v KX —A

px4-v _ KX—A = KX =1
a—P a+ p

a+pP a—p

tav eivanl (o2—P2) Br+ ox) (0, {4 0
255. a') Aceifare 6T elven o 4 P2+ y2YaP + oy + By Gv o, B, y Stvelvxt
char ioon.
B) TAv, o, P, Y elvan T& prjxn Tdv TAeupGY Tprywvou, Ba elvan
a4+ P2+ y2 (2 (aP + ay + By).

€

Nepihnyic nepieyopévwy Kegahalou 1.

‘Opiopbg ¢Elowaews, dyvaoTwy E§l00oEwY, pILOY EEIoWIEWS.
Opiopos AVoews mas Efiowoecss. "Emoinfevots e§iowoews. ’EEi-
owals dpIBunTikn, &yypauuaTos, pnTr, dxepaia, kKAaouaTikh (WS
TPOS TOUS CryvaaTous auTis ).

‘loobuvauor E€icwas ( &v Taoa pila tkdoTns TGV ESiowaewV
tlvan pila kai 1@V &AAwv ). 18i1dTnTEs TV Efiocoew ¢

lov ai é€iowoers A =B, A4+ A =B+ A elvan ioodlvapor,

2ov ai thiocoeis A =B, Ap=Bp (p5£0) elvon looduvapol

‘Opiopde &radoipiic mapovopaoty EEiodoews. Avaywy
¢Eiooecs els ™ popeny A = 0. ‘Opionds Pabuol ¢§iocoews (&S
mpos ToUs &yvwoTtous Tns ). AUols E§lowoEws TpoTOY ﬁa&uoU
ax + P =0, x=—P:a (& a = 0), &lvaros &v a=0, P50, &o-
pigTosiav o= 0up= 0.

‘Optopég mpofAfpatog, tmTdypoTos, meplopiopol. Aidkpi
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015 yevkoU TpoPAfipaTos &md &piBunTixol. ‘Opiopds Siepeuviioews
TPoPAfarTos.

‘Oplopdg ovtabepdg xai peraBintiis mocdmrog. “Opropog
SUvapTioews Tob x ( Tapadeiypara dx Tis "ApiBunTikis, TS [eco-
HeTpiag, Tfis Puoikiis ).

Mivaf Tiuddv ouvapTnosws kai &ue§apTNTOU METAPANTS.

*Amreikéviols TIU@Y ouvapThoews. TeTunuévn, Tetaypévn (ouv-
TeTarypéven onueiov ). “Afoves cuvteTarypévwoy ( dpfoydvior ).

Tpacpixy mapdortacig tig eEowoews b = ax ( eubela Siepyo-
BEvn Bix Tiis &pxils TEOV &Eovev).

Tpapixy, mapdortaci Tig ¢Elowoews Y = ax+p ( evbeia
Téuvouoa Tév &fova T@V W eis TO onueiov (0, P) xai Tov &bovar TéOV
X el 16 onueiov (— '%' 0).

Tpapixy mapdotacig Tig x=a (eUfeia TapdAinios ToU &fo-
Vos T@v g ).

Tpaixy mapdotacig e Y = B. (elfela mopddAnios ToU
&fovos &V x ). ‘H x =0 Tapiotéver Tov &fova y, | =0 Tov
&ova 1@V x, fi W = x THv SixoTopov elbeiav Tiis ywvias xOyp Tdv
&Edveov, 1y W = —x THY BixoTouov THs Y ywvias x'Oy.

Cpaguxn AVolg éElowoewg mpwtou Pabuod.

"Avieétnreg mpwrtouv PBabuob pé éva dyvwetov. (‘Opioucs
QuigdTos, TouTETNTOS &VICOTNTOS, yvdoTwy &uodTNTos, AU-
Otws &vigdTnTos, looduvduwy dvicoTiTwy, Pabuol duicdTTos )
Nog Tfis dwigdtnTos ax + B ) 0.
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KEGDAAAION IV

A’. TYETHMATA EZIZQZIEQN IIPQTOY BAGMOY

§ 124. *Eotwoav dUo Eflocoes mpwTou Pabuol, tkaoTn TV
dmofov Exel BUo &yvhdoTous X kal Y kai ExaaTov els TpdTov Babudy,
al x + ¢ =10, = =2

AUtan &Anetouv B1d THY otV TIPMY Ek&oTou TGV &y vw-
oTwy x = 6 kai W = 4 Aéyopev TOTE, &1 &moTeAoUV obompa EU0
¢fiooewy pi BUo &yvaoaTous. 'Ev yever :

Kalobpev ovomnpa éElowoewy t6 guvolov §Vo ¥ meptogo-
tépwv EElodaewy, Tag dmolag émainbedouy ai abrai Tiwai TOV
AYVWOTWY adT@V.

Edv ai 2E1000Els OUTTNLATOS TEPIEXOUY TOUs &yvodoTous i
mpésTov Padudy, Aéyetan ToUTo oUoTnua mpwToPaduiwy Efiocaewy
g TPOS ToUs &y VAOTOUS auToU.

KoAoUuey AVOLlY ouoTAuaTos Tivos E§l0coewy THY  eUpeatV
T&Y TIpGY TAY dyveoTwy auTtdy, al omola émoAnfevouy Tas g€1-
OWOElS TOU CUOTTPRQTOS.

Avo 7 mepiooétepa ouvoThpata éElodoewy Aéyovral icodv-
vapa, &av énainfedwvral did Tag adTdg TS TV AYVWOTWY,
#iTol &v maoal ai Aboelg ExdaTou éx TOV CLTTNULATWY abTév €l-
vat AVoelg xal BAwv TGOV dAAwv.

Elvon gavepov OTI, Qv els oUOTNUX AVTIKATAOTHOWWEY iV
i TeplocoTépas TRV tfiowoEwy aUToU B1° igoduvanwy Twv, TPoT
KUTITEl oUoTnua lgobuvaupov. Karta TaUta To TUXOV oUCThua

A,=-B,, As = B, A= By,
&mou Ta A,, By, .., TopioTavouy TX AN TGV GvTioTOIXWV £l10W
oewy, elvan ioobuvauoy pE TO CUOTNUO
A=—B; =0, A—B; =0, Ay—By = 0.

Néyopev, &T1 EElowais Tis elvon AeAupévn cog Tpos Eva TGV Sy vew-
oTwvV aUTiis, T.X. Tpds Tov X, &v elvan THig wopefis x=A, Smou T
A BEv Trepifxel TOV &yVwoTOV X.
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1. IAIOTHTEZ TQN ZYITHMATQN

§ 125. o') Oa &modeifwuey Thy £Efs 1S16TNTY TOV ouoTnua-
Twy

‘Eav elg abotpa éEicwoewy mpocbBéowpey Svo ¥ mepioco-
Tépag abTOV xatd WéAn xal dvTixatacTiowpev piav TOV mpo-
oteBeiodv pe ™V mpoxvTmToLGav, €bpioxopev clvotpa (codu-
Vapov pe to Sobév.
2x — 3y =1, |
x4y =3 (h

"Av trpocféowpey Tas (1) xaTd  pEAT Kai AVTIKOTAOTTOWHEV
TV piay, 0Tw THY TPWOTNY, &K TOV TPooTebelody pé THv TTpoky-
TTouoav 2X + X — 3y + ¢y =1+ 3, eUpiokopev 1O oUoTnux

2x +x -3¢y +y=1+43
{ X+ wy=3

“EoTw m.X. TO ovoTnua {

(2)

TC omrolov Aéyopev, OTI elvanr foodUvapov pe 1o (1). Awwm mapo-
TpoUpey, 671 ai T x =2 kai W= 1 émoAnbedouv 1o (1) xai
TBépevan els almod Sidouv Eforydueva Tous foous &piBuous.
2:2-3.1=1, ]
{ 2t =3I ew)
"Av Tas fooTnTas alTdY TRV dpiBuddy Trpoobécwiey KaTd WéAT,
SUpiokopev2-24+2—3-14+1=14 3. (2")
‘AvTikabioTdpey Topa Kol gs TO ovoTtnua (2) T& x kal @ opé
TO 2 kad 1, eUpioxopey 8¢ &mo T& Tp@dTa pEAn TV EEiodoEwy av-
TOU 2.242-3.1+1 ki 24 1. "ANA& of &piBuol ool elvan
loo, dvrioToiyws pe 1 4 3 kal 3, dog gaivetan elg ™y (2) xad THY
BELrTépcurv T&Y (1"). ‘Emropévers of Tipad T@dv x kad W, ol Emainbeu-
Suoan 16 (1), #moAnbelouy kad Td (2). ‘Opolws d&mrodekwieton S-
T of Tipad ToU x kad , of éwaAnBevoucan 1O (2), Ewadndelouv
kai 1o (1), "Apax 10 (1) kai (2) elven iooBUvana.
Ko’ Spolov Tpdtrov &mrodeikwieTon 1) 1816 kail Sid wav &AAo
SVoTnua.
B) ©& &modeifwpev kai Ty EEfis idi1oTHTA !
"Eav eig obompa €Elodcewy pia ¢ adtdv erval AeAvpévn
g TPOG €va TOV AYVWOTWY XAl GVTIXATACTOWUEY aUTOV é
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v Ty tou elg tég dAdag ( §) elg Tivag pévov ), ebploxopev
chompe lockbvapeov npéc To Sobév.
x=2¢+ 1

e (1)

"EoTtw m.X. TO oUoTnua {

100 omoiou 1) TpwTh éfiowors elvan Aehuupévn s Tpos x. 'Eav tny
npny 2y + 1 ToU x dvrikerraoThowpey els THy Seutépav Eficwary,
X=2y + 1 5
{2\}!-{-1—4}-.:2, @
16 6moiov Aéyopey, 6Tt elvon loodUvauov pé To (1). Awdm Topa-
TrpoUpey, 6T of Tipai x=3, y = 1 &meAnbebouv 10 (1) kad TI-
Bépeven els oo SiBouv Efoydueva Tous Toous Gpifiuous
3=2:.14 1, 3=1=2. 1)
"Av TAs aUrTas TipGs TGOV X kai  Btowpev els TO (2) , eUpiokopev
€k pev Tiis TpoTns E€i0WoEws ToU ouoTHuaTos auTou igous dpifuous,
816 elven oty 1) TpwTn ToU (1), fx 8¢ ToU TrpedTou pEAoUS TR Beu-
Tépos ToU ouoThpaTos (2) mpoxUmrrel & &piBuos (2) 2-1 + 1 -1
H63—1, tmabdy 16 2.1 4 1 igoUran pé THv Tipny 10U 3 ToU X.
‘Emropévas 1o E§ayduevov (27) fooUran ue 2, o gaiveTtanl kal & THS
Beutépas TédV (1'). *Apa o Timad ToU x kai y, ai émaAnfevouoal
16 (1), ¢monfelouv kai TO (2). ‘Ouociws dekwietar 6T ai Tipai
Tév x kal y, ol émoAnBelovoan TO (2), émaAnbevouv kai T (1)
“Apa Ta (1) xkai (2) elven iooBUvama.
‘Opoiws &modakvieTanr f) 1816Tns kai Bid wa&v &Ae ouoTnua

£UploKOUEV TO OUCTTUQ

2. ME®OAOQOI AYZEQX EYITHMATOZ
AYO MNPQTOBAGMIQN EZEIZQIEQN ME AYO AINQITOYZ

. MEGOAOZ AMAAQOI®HE AIA TQN ANTIGETQN ZYNTEAEITQN

§ 126. "Eorw, Om Bédopev v AUCWUEV Tr.X. TO oUTTNUX
{ 2x + 3y = 8 )
3x + 4y =11
Embicokopey  TTP@TOV V& ETaoYTUaTiowMEy  TAs  Bobeioas
tEiohoes () wiav 8§ autidv) es &Aas ioobuvduous TouTwv els
TpoTrov, GOTE ol ouvTEAEOTal TOU £vds TGOV &yvwoTwy Twv T.X-
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ToU x v elven &vriBerol. TMpds ToUro ToMAaTAaTi&lopey THY TTpw-
™y tiowoy (fiTor T& pédn alris ) &mi Tov 3 (ouvteAeoTRv TOU
X els v Beurépav Eflowav ) xad Ty SevTépav i Tov —2 (GvTieTov
ToU ouvTeheoToU ToU x els v Trpytnv). Tov ToAAamAaciaopudv ToU-
TOV OTUEIOVOLEY YPAPOVTES TIAPATTAEUPWS Ek&oTNns TV Efiocwoswy
TOV &piBudy émi TOV OTroiov TOAAGTTAQOIA{OHEY T& pEAT) aUTiis, @S
KaTWTEPW.

2x + 3y=_ 8 3 1
6x + 9y = 24
Kai eUpiokopey TO oUTTTHO { —6x— 8y = —22 G

Mpogavéys T& ovorthuara (1) kad (2) elven foudlvaua. Tlpoo-
BéTopey Thpa Tas E§iodoEls ToU (2) KOTA HEAT) Kai eUpiokopev w=2.
‘H 2iowors ol pt piav Tév TpooTedaicdv ToU (2) i ué wlav ToU
(1), torew pt THY Tpdmy, &moTeAsl oUoTnua lgodUvagiov Tpes TO

o [2x+3y=38
(2) kai 15 (1). AnAadh 1O oUoTnUa : e (3) elvan ico-
SlUvapov Trpds TO Sobev. 'Apkel Aormov va Aubh) TO (3) kai o M-
hod T x Kad , ol dirolan 8& eUpeBolv, B& EmodnBebouy xal 1o (1).

AAN reibn) Exopev Thy TNy ToU y = 2, dvrikatioTdvres eis
™y éfiowov 2x + 3y=8 TO ¢ ué TO 2, eUplowopev 2x + 3-2=8,
& s dmolas eUpioxopev x = 1. "QoTe al Tipad TAY x kol W elva
ol x =1,y = 2. Tpdyuor, &v Béowpev s 10 (1) &vri To0 x =1
kai = 2, TaparnpoUpey &T1 al E§iowoes tradnbelovTao.

‘O &vewtépw TpéTos Tis AUoEws cuoTruaTos Adyetan uéBodog
dnadoipiic S1& T@v dvribétwy ouvredeotdv i) did Tijg npoodé-
Oewg.

Aiém 81 oUTis EMITUYX&VOUEY Q') V& METQOXNUOTIOWHEY Tos
tiocoeis els looBuvdious Twv, MoTe ol ouvTeAeoTal Evds TGOV &y ved-
OTwv alrrédy va elven &vriferor kad P’) Bia Tiis Tpoobéoews ToUTwy
Kard péAn v& TrpokuTrTn wia E§lowors ue Evav povov &yvwoToy, fiTol
Anadelpopev TOV &AAov &yvwoTov.

A& v petaoynuaTiowpey Tas Slo Efiowors Bobévros ovoTi-
Horrog el Tpdmrov, GoTe o ouvteAegTad ToU Ew0s T@V &y widaTwy
V& elven &vriBetor, dpxel v& ToAAaTrAaoidowuey &vTioTolxws TA
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pEAT TGOV EE10OEWY ETTI TQ TMAIKA TOU E.K.T. TGV ATMOAUTWY TIHGY
TV gurTEAEoT@V ToU €V Adyw &yvwaTou 81’ EkacTou €€ alrdy Aap-
Pavoptvwy KaTaAANAwWS TGOV TROCTIUWY XUTQV.
2x 4 =
12x 4 5y 1L/ (1"
76 ex.. TGV 12 kal 8 elvon 16 24. TToAAamAaoialouey THy TRWTNY
TGV Efiomoewy fml 24 : 12=2 kal TNy devtépav émi 24 : 8 = 3.
2 12x + by = 17
3 —8x+ Ty=-—1
ki AapPdvopev TO kaTwTépw oUotnua (2') looduvapov Tpds TO
24x + 10y = 34 .
—24x + 2ly =-3 (23
A TrpocBecews T&YV ELiodoewy ToU (2") kaTta péAn Trpoky-
wrer tflowors 31y = 31, & Tfis omolas eUpiokopey y=1 kai dxo-
Aoubws Epyalduevor s dvwTépw, elpiokouey x = 1.

Tl o Egoomen o OUFTNG . sug o g g

Sobtv (1)

"AoxNoetrg

‘Opds wpdTn. 256. N& Aulolv & érdpeva cuotuaTa Kal va yivn 7 &
TaAfBeuots peTd THY eUpedtv TGV TILGY TV AYVOOTOV.

x b D 2SR, A
n [ 3X+ dp=10 8 T gLy
B i ) it 5 — 6x — 10y—8=0
5 R T = B
‘ 6y — 5x-= 18 ” 7.2x + 3,6y = 54
257‘°)[ 12x —9y~ 0 Is){2,3)(_5,‘;\4;222
258. a') (x+5)(y+T)—(x+1)(y—9) = 12 B 0,3x — 0,2y = 0,01
‘ [ 2x + 10-GBy+1)=0 1,2x —0,6 y = 0,6
ax + Py = o + 202p — B {i g =
259. { il gy 260. { 3 + F =3x-7y-37=0.
E8 g rpedt AN
261 [ xS LB Aed ) 262. 1 0.2 T e
a2 3 : e e e
G Y Tl
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‘Opd&s SevTtépax. Na AuBouv ked EradnfeuBolv T& Emopeva gUOTHATA :

263, | GX+Py—ol-+2ap—p2 200, | SRR Dymiti

e "1 (@B)x+ (a+ By=ct—p2
a(x—) +Bx+y)=4p (x-+B)=2py

i [ (a—P)x—Py=ay e { P(x-+a)—p2=By

267, | (a+Bx—ay=c?

57 px—(o—p)y = B2

II. MEGOAOS ATIAAQIOHE AP ANTIKATAZTAZEQZ

§ 127. *Eotw .. Tpds AUow TO,oUoTnpa
2x+3y= 8 y
Ixpdy=11 (1
A1d v& ANowpey olrmd, Suvapeda va épyaocBouey kai s &8s :
> ATropovcovopey TOV Eva TV &ypymoTwy T.X. TOV X, E0Tw Els
THv TPWTNY TGV tEiomoewy. “HTol AUouev oy dog Tpos x Beco-
83y
e
AUTn ut THY EAAnY Téw Eflowoewy TolU (1) &moTeAolv TO Ka-
Twtépw ovotnua (2) ioodUvapov Tpos 1o Bobev (1)

polivtes TOV y G5 yvwoTov. OUted AauPdvopey x =

L o
A (2)
3x+4y=11.

THv Tiphy ToU x Ths TPWTNS TGV E61000EwY TOUTWY &VTIKa-
Biorduey els Ty Beutépav Tav Egiowoewy ToU (1) fi ToU (2) kai
EUpiokopey 3 -8—_-23'*—)4— 4y =11, 7 oOmola perd TS TTPOTYOUHEVTIS
dmoTeAel ouoTnua igodUvapoy Tpds To (2) kad 1o (1).

AUopev THY TeheuTaday TaUTny € TPos Td W kai eUploxouev
Y=2,

A& v& elpoopev THY TipHy ToU X AvTikoBIoTOMEY TO W pé TO
2 ¢fs piav TV BoBeicddv A els THY X =-8-_—23—“—’, &te eUpilokopev

8—6
X=__ — —
5 L

Tov &vwTépw TpdTOV Tiis AUCEWS oUOTHHaTOS KaAoUpey auvnBws
1éBoSov &matolpfic S1& THG AVTIXATAOTACEWS.
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268. Aboate Ta xérwd cuoThuaTa kal EraAnbeloaTe olrd :

')% Tx=18+ 5—3{ 8) { Xx=a+y ¥) { ax= a®—By
x
A3 o= —p?
0,75x+ 2y= 15 ke S
X
e x=do—y L
265. ') 2v B") "_*T_‘H_’L—E: ) 9 3
?_x=25 3 2 2x 4 3y=>
ill. MEBOAOQOZ ATTAAOIOHZE AIA THE ZIYTKPIZEQS
§ 128. "Eotw &Ti Exouev mpds AVowv TO oUoTnua
2x + 3y = 8 )
3x + 4y =11

Asd v& Nowpev oUTd Suvdpeda wh pyaoBiduey kai cx EE7
"Amopowivopey Tov Eva TGV &y vdoTwy LY. TOV X Els THY TTpdTNY
xoed el ‘n‘]v, Seuttpav Eflowotv ToU ocuomuaTos. "Hrol AUouev kéfe
piav T@v Eflowoewy ToUTWY G5 TPOs TOV X BewpolvTes TOV Y S

ywooTov Kai eUplowouev & v Tis T X = D%, b Bt Tiig Beu-
"Ewedn ol 500 alrrad mipad ToU x mrpémer v elven foon, Eyopev
™v Elowov e, M, N omola pé plav ék T Sobeioddy &moTe-

AoUv ovoTnua loobUvapoy Tpods TO Bobév. Alouev Ty éfiowaoty Tamyv
kai ebploxopey y = 2. Ak v elpewpey ™V Ty ToU x, Epyaldpeda
xaBax kai els Ta TrponyoUueva TapabelypaTa kai evploxopey x = 1.

Tov Tpdrov ToUrov Tis AUoews ouoTnudTwy KaAOUMEY ouvr-
6ws uébobov émadopiic Sk THg cuyxploewe.

[Tagarionag. KaBx Sioxpivopev &k Ttdv dvwrépw, Stav At
ywuev, &1 petafy Buo Efiowoewy tvds ovoThuaTos draelpopey TOV
tva &yvwaTov, évvooluey ¢ alrd, ST ixgpdlopev TO &1 ol Suo ¢6i-
owoels dAnBevouv Bid Tds alrmds Tipds ToU v Adyw dywdoTou.
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Opasg wpoTn. 270. N& Auboly T& kaTwH ouoTARaTa kal va yivy 1 émra

7\T']ﬁsumg aUTRV :

Il
s

i | @x—Py=y(a-P)
Y x4 y=y

w|l€ v|€
Il

X
a

x
3

| 3x+4 Sy=20 '
a
){3x+10\y=0 .

(xia)— (p:B)=op

x ¥
— 4 =2« Al
. + —p 5 x4+ y=a+Pp .
i :—qaa :+xp =/ [ Bx + oy=2aP o { (x:a2)+ (y:p)=—p*
2ap ~ oftpe

‘Opas SevTépa 271, N& Aubolv T& kérwd ouoTnpaTa Bid TS KaTaAAN-

AoTépas peBdBou kad vl yiv fi émcndeucis aUTdY |
o [ 2(x+ 29)=3(2x—3¢)+10 [ (Sx+Ty): Bx+11)=13: 7
) [2(2x—«p)=8(3«p—x)+3 B { (11x4-27) : (Tx+5¢)=19: 11
o[ (@+P)x+ (a—Pry=2ap gy | ox+Py=a?
i ){ (ot y)x+ (a—y)y =20y )[ Px+ayp=p*
x y
E') G_‘{”—-ﬁ — FGFZG'B ﬂ‘) [ ax__l,_w: a?
x Y = 2af “—E"P= pe
R Tpage
 effs Hansge i
o[ ax+Py=Y w | x+2¢+4 " 4x—Ty+6
C){M_W=15 IR I
6x—5y+1  3x+2¢+5
‘Opds TplTn 272, N& Avbolv kol v traAnBeuBouv Ta ouoThpaTa
Ve ey
[ 206x—¢)=34x+y)+5 o [ ax+l=ap4px ) X ¥ Xy
c:)[3(::—3‘4;)=5(3w—::) '3){ By+ 1=oy+Bx i
3x 4y  I2xy
e ool e o
5 (a24p2)x + (a2—p2)y=2a2p" &) u-{-ﬂ —ﬁ u-—;ﬂ
(at+y2)x+ (at—yt)y=20y* X e L ol
oy S Xinll u—ﬁ +u+5 b
Ut =0 yx+ap=a(p+1)+y(P-1)
R Sl e i)} . a@-ye)+yQe-y)
e Mt ey Lk y
10
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3. AIEPEYNHZIZ TOY EYZITHMATOX THEX MOP®HE
ax +Q ¢ =y (N
GJX+BI\P=Y1
§ 129. “Ymobéropev 61 of ouvreheoTal TGV &yvioTwy Siv el-
var GAor pndevikol. Auvduefa va UmoBéowpev 11 a0,
Téte i mpadtn E€iowois Tol ouoTnuaTos Avopévn Tpds x, ToU
oToiov & ouvteAeoTrs elvan 0, &ideal x— Y—;ﬁ).
Kai &tav i) Tiuf) aut) 1ol x elooaybij eis v Seutépav éEicwaory,
Y—PBy

f) ediowois altn yivetan o . 4+ Biy=Yy:, 1 Omola icobuvapel

pE 1Y (afi—ouP)y=ay,—ay.
Olrw, 16 oVornua (1) icoduvape TPOS TO OUCTN PG
= VTP
ok (2)
(aPr—ouP )y =cry,—dyy
Aiaxpivopey Twpa SUo TEPITTWOEIS :
lov. aPy—auP=£0. ‘H Seutépa E€iowots Tol (2) 8& Exn TéTe piav
Yoy
apy—a,p’
‘H mipn o) o0 @ eloaryopévn eis Ty pcomy éficwoty Tol
Yﬁr‘a)ﬁ.
ap,—ayp
Olrw, 10 oYornua (2), xai ouvends kal 16 looSUvapoy Tpos
auro (1) Exer piav Abow, es Thv Bewpoupéiny Trepimrwoy.
lMaparnpolpev Spws, &1, GTaw aP; — P70 &mokAeteTon v elven
unBevikoi of ouvTeAeoTal TV &y vddoTwy Kad Eopévaos TrapéAker 1) Tré-
feors ToU va pr elvon of ouvTeAeoTal TEY dyvwoTwy SAot pndevikoi.
‘H mapdoraois aP,—a,p Aéyetan bpifovoa ToU ovoThuaTos (1)
Auvépeba Aormdv va Adycouev
"Av V) dpilovoa T0od cveTiparog (1) elval 5= 0, to oloTypa
€xer piav pévny Avoiy.
20v. of,—ouP=0. Els Thv mepimrwoy almiv BeuTtépa EEI-
owaols ToU (2) yiveton pé kdbe y. O=ay,—ayy.
Kod &v pév elvan mpdypom f ay,—uy fon pt pndév, 7 BeuTépa
tlowars ToU (2) dAnBeer pt ke y kai olTw TO oUoTnua (2)

Hévnv Aboiv, Ty =

(2) 8ider v &vrioToryov TRV ToU X, THY X =

dudryeTan el pévmy Y x= Y_dﬁJ
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AuTn Exer &meipous AUCEIS, B16T1 Suvdpeba va Swowpev TU-
XoUoav TRy els ToV W Kkai v& eUpeBfi ik TS dvwTEpw EKPPATELS
ToU x, ) &vricTolyos Tun ToU X.

A& ToUTo Aéyopev &TI TO OUOTNHX (2) kai ouvemdds kad TO
looBUvopéy Tou (1) elven ddproTov.

"Av Spws 1) TApATTATLS Oy 1—OhY glvar =£0, 1 Seutépa Efiowois
ToU (2) elvan &Buvartos, moTE kod TO ovoTnua (2) kaBoos kol TO
(1) elven &8Vvarov.

"Orav dpws elvan oy;—ay==0, TOTE Oy, F= oyy. Kail B1a1poUvTES

B1a ToU o, TO &moiov elvon =0, eUpioxkopey OTL Yi c%f, OTTOTE
By ee SVE,
(e §
> \ a
Apox ki Byi—Pry # 2Py,

a
(x

SnA. Byi—Pry#Y ._.%‘?_ﬁ_l) Aror Pyi—Piy =0
Si6m YE"’P;EBJ) =0, &poU op—aP,=0 &€ UtroBeoews.

‘Opofcds ouAAoyilopevol ebpiokouey, 611 &v ay;—o,y=0, TOTE

Kai ?Yl—ﬂl)’:o-
Qoe :
“Orav ¥ épilovoa Tob cvemhpatos (1) elvar pndevuy, yw-

flg v& elvar undevixol TadrToypévwg xai GAot ol cuvteAeoTtal
TOV gyvéatwy, To cvomua elvat 7| déprotov § dddvatov. Kai
86piorov pév B& elvar Srav elvar TadToxpovwe pndevoey xai
tla olab¥more éx TGOV MAPAGTAGEWY A Y—0hY T By:—B.y, &d0-
Vatoy §¢ drav pla éx TOV TapacTCEWY adT®Y elvar 5 0.
Iapatrpnows 1. Elvan duvardv 1 AUols évds yevikoU TPOPAT-
Morog vax &8nyfon els ovotnua SUo TpwToPfaduiwv tElocoewy Kai
V& eloay®f 1) Umdbeots 611 SAot ol ouvTeAeoTal TGV dyvaoTwy &l
Vau pnSevikol. TéTe 16 (1) yiveton 0=y,
. D=
HE kdfe x kai kafle .
Koi TéTe padveTan 6T &v of y, Yi elvar pndevikoi kai oi dvo, TO
OUornua dAnBever pt k&Be x kai kafe .
Néyopev 6T elvan ddprotov e mAYpY doptotiav. "Av Suws
8s & 1@y y | y) elvoa -0, TO ovoTnua elvan &BuvaTov.
Haparrpnowc 1. “H mapdoTtaots of,—op eUploxeTan g EETS
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Mpapovren ai é€lowoels oTe of ouvTeAeoTad ToU adTol dryvddaTou
va elven el v abmv oAnv. Téte oA lovran ol ouvreAeorad
a¥Tol THs TpwTNS, EkaoTos &mi TOV Siorywviws dmévavTt Tis Seu-
TEpas kal &mWO TO TMPGTOV yivdpevov dpaipeitanr TO BeUTepov.

Koar& Tov aUtov Tpémov eUploxovron kai of &pifuntal T&V
TUTTWY TV &yvwoTwy X, , &eol TpédTov peTagepbolv els TO Tpdd-
Tov péAos kai of Spor ol dve§dptnTor TGV &yvdoTwv.

A TOV korapTiouov ToU &piBunTol ixdoTou dyvdoTou B
TapadeiTeETan voEPGS ) oTHAN ool Tol dryvdoTou kal 8& Troh|
fwvtan ol Spoi Tiis Emopévns oTHANS, ExaoTos Em TOV Siarywvies
dmevavmt Tiis &GAANS oTnAns, Tapaheropévou ToU dyvdaoTou TroU
meplexeTan els THY piav €§ oty TGV oTnAdY, &md TO TRGTOV
B¢ ywouevov Ba deaipfitan T SeUrepov. TTapovopaoTns elven 1) &
pilovoca ToU ovoThuaros. TMy. *Eotw 16 olornu x

0,3x+0,1y=1,2
2x=5y—5,6

MeTagépovtes SAous Tous Spous els TO TrP@TOV WEAOS ExOMEV

0,3x+4-0,1y—1,2=0

2x — 5y+5,6=0
T T e
ToUto &AnBeler 6tav x= 03-C5H=2-01) = =17 =32,
S12a9EEE VT s

=2.4.

0,3-(=5)-2-(0,1) 5

ax +Py=y
X+ pyy=y,

§ 130. 'AvaxepodcioUvres T& dvwTépw TrapaTnpoluey &Ti 51
THv AVotv évds dyypopudTou ouoThuaTtos SUo TpwToPabuicy &1-
owoewv pé Uo dyvwoTous eUplokopey v Opifovoav avrol. Kol
T6TE, AapPdvovTes T mepimTeaty, kord THY émofav ) pilovoa aum
elvon 5= 0 6& Exwpev U’ Syiv 61 1O oUoTnua Exel piav pévov Aoy,
THv Omolav Buvdueba v koTapTiowuey kord TOV &vwTépw uny o~
viopov. (TMaper. 11).

"Emerta AapPavopev v TepiTTeooy katd THv Smoiav, ) &
pilovoa ToU ocuoThuaros elvan pndevikf) kad ebpiokopey T&s TINGS,
ai omolan THv undevilouv. *AvrikabioTdvres TOTE els TO oUoTnpd

AYSIE TOY SYSTHMATOS {
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TQ yp&upoTa pE TAS TIHGS QUTES, Guaryvwpilopev EUKOAS &v ai
Blo E€iooers dvdywvran els piav, omdTe Exopev dopiotiav, T v
tivan govpBiBactol, SmoTE TO oUoTnua elvar &GBUvarTov.
’E@appoyr. “Eotw 1O olomnua Ax+y=2.
X+y=2A.
MeTagépovTes OAoUs Tous Opous gis TO TpdTOV HEAOS, EXOMEV
10 ioodUvauov ovoTtnpa  Ax+y—2 =0.
x+y—2A=0.
‘Opilovoa ToU ouoThpaTos elvan A—1.
lov. ’Eav A—1=£0, 10 olornua Exel piav povmy Aoy,

g =RE? M0

=S B = |
2426 2(-1) _
S TE L

20v. 'Edv A=1=0, TéTe A = 1 kai TO cUoTnua yivetan, &v Teb)
Qi A 16 1, x4y=2 x+y=2

"Htor 16 oUomnua &uéyetal elg piav povny égiowov :
Ty xjy =2 ki &AnBever Otav x=2—y Omou y olbaipeTos.

Efvan émropeves &opioTov.

Hapanijonois. Tlogdtns TIs, @s .. N A, 7| Omola SUvarar v&
AﬂuBc'xvn Siagdpous Tipds els wiav fi mepioooTepas Efiocoes dvegap-
TNTws TRV TIPGY TAV &yvdoTwy, KOAETAl TapdieTpos.

'Aoxfioelig

‘Oupas mpoTn 273. N& Auvbolv T& wdrwh guotiuaTta xal w Biepeuvn-
Sotv Bia Tas B1apoOpoUs TIMAS TOU A

xy [Axt+y=2 B {M—N=7\ 9 {x+(33\—1)9’*0
X4Ay=2A+1 A=Dx—y=1 Ap—4x=A—4

5) {\P=A+2I &) { x+y=1 o { A=1)x—yp =2
3y—-A=x+3 Ax+y=1 2x—yp=2-1
274. Tiva Tév k&b ouaTudTwy Exouv piav Ao, elvat ddpioTaf| &blvara;

X

u‘)[ 3x—Sy=2 8) {2x+ Ty-4=0 |5+ %-1
—3x 4 5y=T S5x+21y—12=0 ol %

3 %.}.%g—l 2ax — By =3 l—x—+i=l

A 2x W £ ax Py 2 Tlitn 3 4

P TN Pxtoy =—ap
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‘Opas BevuTépa. 275. AUoaTe Kai S1LPEUVTIOOTE T& KATWTEPW TUTTNHATE:

» 2x—-3y = Sp-a n | aG=9)+P(x+y)= 4ap
a { Ix—2y= ot5p e { (a—P)x—Py= oy
: 3x—y=2(a+p)* : a(x—y+B)-+ 2= Py
L P ol S8 Poem Sx s
o+ Y2 o= ZPY(E-208D 4 Joty)
£) X—a P oT') aPy—2py + 3Pyt
ax+ Py = 2ap a(x—0®)+P(y+Pp2)=ap(a+p)+ (a—P)*

4. TPA®IKH AYZIIEX ZYETHMATOZ
AYO NPRTOBABMIQN EZIZQIEQN ME AYO ANQETOYZ

| 3x—2¢p =6

§ 131. "Eotw 1O oUoTnpa (1)
| x—2¢=4
) S e a 3 \ - ok
AUovTes auTO eUpiokopey X = 1, = — ik To onueiov, 16 O-
Troiov TaploTavel T [elyos TV Tpddv (1, — %), KelTan éri EkGoTns

TV eUBadV € kal €, TAs Omoias TapioTdvouv ai Efiocoes ToU

ovoTtnyaTos. ‘Etropeves al ocuvtetorypévar ToU onueiou Tis Toufis
M 1y elbaidv g kai g émaAnbevouv TO oloTnua (1).

"Apa Bidx v& AUcwpev

y & Ev oUotnua o' Pafuol dUo

e€lowoewy peTa BUo &y ve-

OTWV  Ypagikés, J&pkel va

£  EUPWUEV TAS OUVTETOYHEVTS

71,20). ToU onuelou Tfis Toufis M

I 0 1, (4,0) x ToV elfaddy TGV TaploTavo-

HEVV UTTo TV tliowoewy

ToU guoTtrpaTos (oy. 12).

'Egappoyai. 1n) “Inneds

dvaywpel ™y bnv mpwivhy

dpav and Tol témou A, §ia

va petaPi elg vov B. ‘H-

& yé ploetay Opav Ppaditepov

Sy. 12 dvaywpeil & tod B modyn-

Adtng Srevbuvépevog mpodg

Tov A B tob adrob Spépov G & Inmeds. IMolav dpav xai elg

gag s ¢

A0-3)

&2
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Tolay grécTacty &mod Tod A 0& cuvavtnBolv, av 6 pev immedg
Slaviy 10 yAp. v Gpav, 6 8¢ modmAdTng 14 yAp. v Gpov
xai ¥, gnéortacig AB elvar 35 yAp.

TToploTAVOUEY TAS dopos pE OTMEI ToU &fovos TGV X kal TS
dmooTéoes ué onuela ToU &fo-
vos T&v  (Tddv &§ovwy TEUVO- TS B S 1 . el
Héveoy dvTalba els TO A). Aeyo- <1 T—H—
Meba 6T ExdoTn UmoBiaipeais ao,_l‘ v

Eml ToU &fovos TV X Ba To-

PloTaur  Ypovov  BlagEpovTa e
Kot 1 chpav TS TTOPOKEIPEVNS Eﬁ’"
™s Ko EkdoTn) Emi ToU Y KOTX _;i 15
5 yAp. OUtw pet 1 dpav &mo < o
THs &vorywpnoecds Tou & ITrTrels X

n &

84 cOpioknTan els Béow Trapi-
OTavopévnv Ud ToU M ExovTos
TeTpnuévn Y 7 Gp. K TETCYHEVTV
10 yAu., 8vd f Tropeia Tou Ta-
ploTaveTon Ut Tis evbeias AM
'H 8éois ToU TodnA&TOU KaTd ThY &vayxwenoiv Tou TAPIoTAVETAL
Ume ToU onueiou A (6,5, 35) kal &is 5 TéAos 1 Gp. WET aUTRV e
Tou N pt Tetorypévny 35—14=21 yAu. ‘H Tropeia ToUTOU TapIoTa-
veton Umrd This evbeias AN. To onueiov T CUVQVTT|OEWS TV dUo
Klyntéw &l ToU Bpduou AB TaPIoTAVETC UTTO TOU onueiou P (7, 75
Gp. 17,5 xAW.). “Apa ) ouvdvtnais 8& yivy els Tas 7 cop. 45 xad elg
dméoraciv 17,5 AR, &md Tou A (ox. 13).

2) TobnAdtmg dvaywpel ™v Snv npwiviy Gpav & témov P
BieuBuvépevog Tpdg Tov M Sravidwy 16 xAp. v GOpav xai otad-
webwy mdvrote émi 30\ petd &md mopelav 1 Gpoas. Zyreitol :
') noiav Gpav B& Exn Stavdop 48 yAp. &md Tod P, g’) moiav
“pav xai €ic molav dméotacty and Tob P & cuvavtn Oy pe ad-
Toxivntov &vaywpijoav éx tod P ™y Tnv Gpav 30A mpwiviy,
6 bmoiov xiveital mpdg THY adThy SievBuvoly Siaviov 40 yAp.
My Opov

"Epyalopevor kaBcos kai el 1O TrponyoUuEvoy TPOPANpa Tapa-
Tnpolpey &Ti & Bpdpos ToU moBnA&TOU &md THs Sns Dpas HEXPL
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Tiis 6ng pas ToapioTdvETal UTTS ToU elBuypdupou TunuaTos PA
(ox. 14), émou 10 P mapoTdver ThHv dpxfv TéY &Edvewov. ‘O Bpouos
amwo Tfis 6,5n5 dpas péxpt Ths 7,515 Opas mapioTdvetan o ToU

BI' xai &ro Tis 8ng uéxp!

M T1is 9Ins dpas o ToU AE.
41 ’ p—Z Ta edBiypauua AB, TA,

] EZ (mropdAAnAa ToU &fo-

5 ] N vos TGV X) &vTioTo1y oV
3 ] I 4 TPOS TOUS YXpovous TGV
“ = otabusioewy. OUrtws 1)
: / OAN Tropeia peTd oTafuel-
h /] oewv ToU TodnAdTou Tra-
< 4 __4 ploTaveTal UTrod THs TeBAa-
X / / opévns ypauufis PABICAEZ.
o ‘H &rrooTagis 48 yAu. &v-
/ oTioToIXel €l TO onueiov

7 R Tl s e D R E éxov TeTunpémmy 9 &-
Wpal pas. “Apa v Inv dpav

B& &réym & odnAdTns 48
XAW. &mo ToU P.

‘H Tropeia Tol alrrokiviiTou Bietan Urd s eUbeias HN, Ev®d
&opev H (7,5, 0) kai Tépver 1§ HN Ty TeBhaopévmy Ypauunv els
T onueiov N &yov Tetunuévnv 8,5 dpas kol TeTaypévmy 40 yAu.
‘Etropéveos 1) ouvavrnols 6& yivn v 8nv dpav 30A es dmdoTaoiv
40 xAu. &wd ToU TéTOU P.

Tx. 14

HpoBrAfjpata Yypapixd®y XaTaoxevdy

276. TlapaoThooTe ypagikéss i ToU alrrol oxfiuaTos Tds mopeias o) évos
crokivToy kal wds duafoororyias, P) més Seutépas dpafooTorylos kal s
TpiTns. T pév 8o mpdTa KivnTd dverywpolv &k Tol alTol Témou P, Ta 5t Buo
EMa & ToU M. Té alrrokivnTow dvarxwpel Ty 13nv dpav 5A kal gbaver els 16 M
v 15nv &p. 57A w oradusuoers 5A, 47, 2A, 1A els &aoTov THY tvSiauiowy oTa-
Budov A, B, I, A, E. *H & 1ol P dpafoororyla dvaywpoloa v 15nv dpav 25X
pbavet els 10 M &veu oraBuedoews v 16nv dp. 5A. *H & To0 M dvary wpoloa THY
I3nv dp. 20A 8w els 1o P v 16nv Op. 457 perd oraBpevorws 2A, 37, 47, 5A
els Tols tvBiapéoous oTaduols A, T, B, A. *H Tpi™ duafooToryia dvaywpoloa tK
ToU M Ty 14nv Gpav ebdver s T6 P v 150y Gpav 550 perd orddusvotv 3A

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



133

€s 1oy A, 'H éméoTtaois PM evan 131 yAw, | 88 Tév évBiapéowy oTabudy &md
ToU P elven 51 yAp., 66 xAB., 80 yAu., 95 xAu, 122 yAu., xai ol kwnoes UroTifev-
Tar dpadai. EUpeTe ypagikids ToU cuvauTOVTA T& kvnTd &ud 0o kal va yi-
vouv al Trpémovom émainfevoes.

277 ’Ex BUo TpoadiTrwy T Ev Exer 63 500 Bpy. TO GAho 125 000 &py. Kat*
105 ToU piv o' cudveran To oody kata 8 000 Hpy. ToU Bt P’ #AaTTOUTON KOT&
12 500 &py. Met& wéoa & al meprovsion B elven loot Na Aufif) jfpuqﬂkd’:g xal
kai y& EmoAnfeudi &1 UmoAoyiouol.

278. Avo TodnAidTar A kol B dvaywpolv & uév éx Tou ToTOoU M THv 8nv @~
pav, & 5t tx Tou N THv 9nv Gpav 48A xad SreuBluvovTan TPos ouvavrtnow & &ls ToU
&Ahou. 'O A ouvartd Tov B mhy 11nv dpav pbave els Tov N hv 13nv dpav. TAv 1)
&méoTacis MN elvon 60 YAM., v& eUpebi] & ypovos, xkaf’ dv o B ¢fdver els Tov M
kal f| TayUrns ékdoTou TobnAdTou. ‘H Auois va yivn, ypagikés kai va Emodn-
Beuby Si1c ToU Umohoyiopol.

279. Mia Tpoyiobpouik ypouun AB urikous 8 yAu. BiaTpiyeTan KaTd Suo
SrmibtTous opds UTTd dpakdy, ol émoicn dvaywpoly &va 10 A Biawiouogar 12 xAu.
Ty Gpav TepthapPavopivey kai T@Y oTabuelorwoy. ‘H mrparTn dvarydpnots &
Y&y A kal B ylveran ouyypdves Thy bnv dpav. TeZomdpos dvorywpei ¢k ToU A ThHy
By dpav 12X SrevBuvopevos Tpds TO B é TaxUmnTa 4 xAu THY dpav. N& elpedi
o) mdoas dpdbas 8& cuvavTioT Epxopévas ik ToU B, P’) moom &paon Epyopevan
& 1ol A 8& Tov ouvavtioouv. ‘H AUats va yivy ypagikds kal 1) maArfevas Aoyi-
OTiKGog,

280. EdpeTe T omueiov Tiis Topfis T®V eUBEIGV

a') 2x+3y=1, Kai y—3x= 4.
B 0,3x-+0,ly=1,2 » 2x—5y+5,6=0.
¥') 0,4x+0,3y—0,45= 0, » 1,6x4+0,49+1=0.
W X—1 w44 ) e
5") o » x—2y=0.
e N e DT O Ty =
€) b I="10; » x—7Ty=0.
S P ik
o) = i » X+y=3.

5. ZYSTHMA EZIZQIEQN [IPQTOY BAOMOY ME MEPIEZOTEPOYZ
TN AYO ATNQITQN

§ 132. ’Edv Exwpev &v oUOTNHX TPIGV thiodhoewy TpwToPad-
Wiy pé Tpeis dyvdoTous T.Y. TO
| X+ 2y + 3w =14
Do Mg s 7 (1)
|axas o aspe—=13
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duvauefa va AVowpey aUTd pé plav &mo Tas peBoSous, Tas oToias
eyvwpioapey. OlTtw pé TNy pébodov dmaroigpfis Bid TGV dvmifBéTwv
OUVTEAESTQV dmaAeiopey T.x. Tov X peTafu Tdv dUo mpwTwy é-
flowoewy T@v (1) kai Eyouev :
2 | x4-2y+3c0=14
-1 | 2x4y+ w= 7
3w+ 5w=21
'Eqv dvTikaTaoThowpey piav Ty SUo TpTwy EflowoEwy ToU
BobevTos ouoTthuaTos (1), EoTw THY SeuTépav, pE THY oUTws eUpE-
Oeicav 3y+5w=21, TpoxUTrTel oUoTnUa igoBUvapov Trpods TO SobEv
T0

X+2¢p+3w = 14
3y+5w = 21 (29
3x+4-2¢p+2w =13
"Atraeipopey Twpa TOV x peTafU THs TPWTNS Kai TpiTng TRV
(2) kai Eyopev
3| x+2y+3w=14
=1 [3x42¢p+2w=13

4y+Tew =29

Auvdpeba va dvTikaTaoTACWPEY THY LTV | THY TpiTnv
¢tlowoy ToU (2) pt v mpokiyaoav dy+Tw=29. "As dvtikaTa-

OToWHEY TNV TPITNV Kai Eopey TO KaTwTEPW TUOTNH (3)
looBUvauov mpds o (2) xai T (1)
X+ 2y+3w =14
3y+5w=721 (30
dy+4-Tw =29

MetafU T@v TeAevTaiwv éfiowoewy Tol (3) aroAeipopey TOV
Y kai eUploxopey w=3. AvtikaBioTduey THv plav &k TGY SUo TeAeu-
Taiwv ToU (3), EoTw TV TpiTNY, HE THY w=3 Kkai EXOMEV TOKATWTEPW
ovoTrnua (4)

Xx+2¢ +3w =14
3y+5w =21 (4)
w =3

T6 omoiov elvai ioodUvapoy Tpds T& TponyoUpeva. *AvTikaBio T UEY
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T 0 pé Ty TIpAY Tou elg THY SeuTépay TGV Egiowoewv (4) Kai ev-
pickopey Ty Tipfv ToU w=2. TéAos, v TS TIHGS TOU @ Kol @ &vTi-
KaTaoThowuey el Ty mpaTy ToU (1) fij Tol (4), elpioxouev EUKO-
Aws kai TV T ToU x=1. "Apa of Tiuai TGV &yvwoTwv elva
X=1, y=2 kai w=3.

To dvwtépw ovotnua (1) AUopsv ki B1° &maoipiis pé avTi-
KaTdoTaoiy g E6fs : AUopev Thv ulav ToU (1), foTw ThHY TPWTNY,
Ws Tpds TOV Eva TAY Sy vidoTwY T.X. S Tpds X BewpolvTes TOUS
&\hous Buo s yvwoTtols. Obtws evpiokopev THy Eficwatv

x=14-2y—3w 2

AGTH it Tds BUo EANas E§iodoes Tob (1) &moTedolv oloTnua
008 Uveuoy Trpds alTo. THy Twhy TerTnVY BéTopev els Tas dAAas Suo
tiocoes ToU (1) kal oUTos eUpiokopey Tas kaTwo BUo eSloworlg
2(14—2y—3w)+ y+ w= T
3(14—2y—3w)+2y+2w =13
3yp+5w = 21
4y+Tw =29

HE BUo dryvddaTous {

kai peta THY KaTdAAnAov Srataiv {

AUtar p¢ THy (2') &moteholv oUoTtnua iooduvapov Tpos TO
BoBéy, ’Ex Tédv Buo TeAeuTaiwv dvwTépw Eiodoewy elpiokopev
KaTG T& yvwoTd, TAS TS TGV @ kai w, fiTol w=2 xad w=3. 'Ako-
AoUBos Tds Tiwds TouTwy duTikadioTduey els T (2") xai eupi-
Okopev THY TNy ToU x = 1.

To Sobiv sUotnua (1) Buvdueba va AUowpev eUKOAWS Kai &1
SToAoigfis &y viaTwV PETOKEIPI{OHEVOL THY uébodov Tiis ouykpioews.

"Aoxnotig

281. Avoate TO dvwTipw ouoTnua (1) Bi& TS peBdbou dmadoigprs Sa ovy-
Kpigecws.
4x—5w+2¢= 0
§ 133. *Eorw Tpds AUciv TO oUCTNHA 3x+2w-+79= 28 (1)
— wt+29= 5

Al vd AUowpey TO ovoTnua aUTd Suvdueba va épyocoBiduev
ds §fis: TloAAarmAaoiélopey T& pékn Tiis utv mpdTns éfiocoatcws Emi
Ky, Tijs 5¢ SeuTtépas Tl ke Kai TTpocBéTouEy T EEorydueva KoTa MEAT),
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HE T pEAn &vmioToiyxws THs TpiTns Efiocoews, 6Te AauPdvopey TNV
(411 3o+ 1) x—(5k1—2k+ 1 Yoo+ (26,4 7o +2)p - 28K, -+5.  (2)
AUTN pE Tas BUo TpddTas, Y. ToU SobBévros cuoThuaTos, &-

ToTeACUV oUoTnpa loodUvapor alTtol. "Av Oéowpey ioov pt 0 éka-

OTOV TGV OUVTEAECTROV-T@V w Kai ¢ Tis dvwTépw tEiowoews (2)

. 5k;—2x,+1 =0 5
SopiRERIEY "R 2 (3
kai AUovTes TO gUoTNnua aUTd s TPOS Ky Kal K, eUpiokopev
Mo st
93" 39
Elodyopev Tas Tipas alrds s v dvwtépw éfiowoty (2) xai
eUplokopey (— % - %+ l) x=——%+5 xod x=1.
"Av Btowpey ToUs ouvTeAeoTas TV X kad @ TS dvwTépw EEi-
owoews (2) foov pt 0 éxaoTov, B& Exywpey
4K, 43k g+ 1=0
{ 2,4+ Tk+2=0
"Ex Tfis AUoews ToU ouoTrhpoTos (4) eUpioxopev
3

1
Gl e T

(4)

"AvtikabioTvTes Tas Tipds aUTtds els THY (2), eUpiokopev

5 6 84
(_55 +1—1‘+1)(": 17 = xal @ =2,

‘Opoiws Epyalopeda S1&d THv elpeotv Tijs Tiufs ToU ¢ kai eupi-
oxopey, av Béowper foov pé 0 ExaoTov TGV OUVTEAEOTOV TOU X Kal &

4, 4-3,+1 =0
i ! 5)
s (2), 16 olormua [ S B =D (94
£k Tfis AUgews 8¢ ToUTou eUplokopev Kk;=— _253"":'_% Kol TE-

Aos ¢ — 3.

‘H péboBos alrrm, 1) dmola elven yevikwTépa s pebddou dmra-
Aoipfis dywwaoTou Bik T@Y dvmbéTwv ouvtedeoTdY, SUvatal va Epap-
uooti) Bik THv AUo1v ouoTpaTos Kal pé TEPITOOTEPOUS TGV TRIWY
dryveroTous, kaAeiTan B¢ psBodos ToU Bézout.
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§ 134. 'Ev TéAel Bid v& AUowpev oUOTNHX U EGIOWOEWY Trpw-
ToRBaBuicov pt u &yvadoTous, &maheipopey peTabyu TS TPWTNS TGV
SoBeioddy xad EkdoTng TGV p— 1 EMAwv £§lowoEwy Eva kal TOV aU-
TOV &yvwoTov. OUTtw TrpoxkUTTTOUY p—1 véocn Eflowoers pg p—1
dyviooTous. AUron pé THY TpTny T@OY Sofeio®y dmoTeAoUv ou-
oTnua {ooduvapov Trpds TO Bobtv. Els T ovotnua TolTo Epyalo-
HeBa Spofws AapPdvovTes Tas véas w— 1 E§iodoels auTol o TS
Beutépas ko E6fis. OUTw mpokUTITOUV W — 2 Efiodoels pé w—2 &
YvoTous. Alrren pt Tas SUo TpTas é§iowoels ToU SeuTépou ouoTh-
HaTos &roTeAoUy ouoTnua ioodUvapov mpds 1O Bobév. Olrw mpo-
XwpoUvtes B elpwpey ovoTnua iooduvapov Tpds TO Bobév pé p
fiowoers. *Ex T@v EEiodoewy TouTwy 1) TeAeuTaia B Exn Eva &-
YvwoTov, fi TpoTeAevTala Buo, N PO auTis TPels kad olTw Kad’
85, 1) 8¢ wpcoTn B Exn W &yvédoTous. AUovTes THY TeAeuTadaw eU-
plokopev THY Tiphy ToU Evds dyvdaTou. Elodyouev Thv Tiunv Tou-
Tou gfg THv Tponyouuévny Eficwoly kal AUouev QUTV @S Tpos TOV
&Aov &yvwoTov, TrpoxwpoUuey Spofws s THY dpéows Tponyou-
Hévny gEiowoty kai oUTw kad’ EEfis wéxpr THS TpwTns, STe eUpiokouey
TS Tipdg GAwY TGOV &y VoTWY.

'AoxNoELg

‘Opds wpdTn. 282, Na AuvBolv kal trahnBeuolv Ta kaTwd ouoThpaTa:

x4 2y 1
L x—2y+3w—3p =2
2x+Ty—llw= 10 5x+6w 20 zt,+3¢«41 =4
i g o Agihades i SR
)| 5x-10y+3w=-15 p’) _""'_‘*'_2ﬁ = Y) w—2¢ + Ix—4y=—4
—6x+ 12y —w =31 X2y =
ke td. s SR Lt

3x+4 6y—2w+9%= 20

Xyt o= 7 Sl 0,5x +0,3y= 0,15
&) xx=w ¢) Ll o1’) § 0,4x-0,200=-0,22
el A 0.3y +0,4w=0,95
8'.|J= 50) 9¢+]0w+3m——6x=24 ' ‘*’ ] =\
® x
('){x+ -% =y +—§—=m+ -4—5100

‘Opds Sevutépa 283 N& Avbolv T kéTwh ovoriuara:

ax+ yt+w = of ax+y = (a+p)(at+1)
x+oy+w=3a Pt o=y

X+ ytoaw=2 x+ (a +B)w = (a +p)(a+Pp+1)

«)
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‘Opudas wpwTn. 284 Na AvBouv Ta kdTtwh ovoThuoTa:

X w 1 1 X W @ ?
R = 0 S S SR s N o
&
) 6 3 18 D) z W ¥4 & p Y .
3x+ 2+ w=34 5 - % =2xy ax-}-w-{-yw-i—ﬁq::?
1 1 1 a P Y
L= g — —_— —_— e =
X L W 12 i p 2 ¥ v @
e I I - it Sl el [ HX=wp=pw
B e e B I A
Ly do ol LIRS T AP
By erome \ =g TR
Yo+ xw4 xy= 12xypw 5 21 i i :; == l_sf
) { Byw—4dxw+ Sxy=I15xpw 7 x—} yEE x+l = ;
- 12xy= 13 -3 = —
Bpe e pre x+2¢—3  3x—2y+1 12
Xy
Sx+4y
l‘ X+ ay+ oo+ o =0 ":m“" 3x+ Ty = 23xy
8y 4 X+Py+ Ptw+ P =0 Bl 3‘-P+5°°= 1) { 3w+8x = 38xw
X+ yy+yto+y' =0 s Sy— 6w = 2yw
Tt "’

‘Opds SeuTépa 285 Avoare Ta katwh ouoTHpaTa :

(p+ w)x—(p—w)y=2vp (@+x)u—(w—x )v=2ypw

o) { (B+v)y—(u—v)w=2pp p) | (X +y)v—(x—y)p=2xw
(v+plw—(v—p)x=2uv (y+w)p— (y—w)u=2yx
W Srabinonl' T

2x+3y 2x3w 8

[ 3Syw+2Xw—xy= Xyw 2 P 6 1
v 30pw+ 12xy—18xw = 13xyw 5%) T T v =530
18xy+ 24yw—42xw= Sxyw 1 4 3 5

51 (21-—3:.:) T Sy—4w
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‘Opdas Tpitn. 286, 'Efnynoate Ty Siepelinotv Tol ouoTripaTos
[ ox+By=Yy
| aX+Py="1
YPagikéds, fTor Ti onuaivel YEWUETPIKGS TO &T1 TO oUTTNRI tmbéyeren plav Avoiy,
&Teipoy TAfBos AUcewv fi 6T elven &BUvartov.
287. Ti onuaivel yewpetpikéds To &1 Tpels E§iowaes pt Buo dyvdoTous X
Kol g fraAnBevovran Bid Tas aUTAs TIHGS TV dywhoTwy auTdw ;
7. IPOBAHMATA IIPQTOBAOMIQN EEIZQIEQN
§ 136. Aéyouev 6T TpoPANuG T Elval TpwTopabuiov ouoTh-
Harog cos Tpds BUo T) TEPIOTOTEPOUS &yvaaTous, &v 1) AUols cTol
Wdyetan elg THY AUCIV OUOTHUATOS TpwToPofuicov Eicwoewy uE
800 # mepioooTépous dyvoTous. Al THV AUCIV TOIOUTOU Trpo-
PMjparos oynuaTilowey Tas é§iodoes adTol &mi T P&oer TGV Em-
Toypdreov, AUopey TO oUoTnua aUtdv kol éfetdlouev, &v f Avois
TANpol ToUs TrepiopiooUs ToU TrpoPATiuaTos, iva alUrn elvan SexTm.

|. TIPOBAHMATA ME AYO AINQZTOYZ

a’) "Av 6 A 8doy 10000 bpy. elg Tov B, Ba &y olrog wpi-
Tdowa tod A. Eav &6 B 8oy 20000 Spyx. elg tov A, 08a &xq
% A SimAdowa tod B. Iléoag Spy. Exer & xabels ;

HMeproponds. O InroUuevor dpibpol mpemer va elven BeTikol.

Edw pé X TrapaoTiowpey Tas Spay. ToU A kai y Tas ToU B, Sco-
on & 10000 8py. © A els Tov B, T& pev &mopévovta ypripaTa els Tov
A 8& elvan (x—10000) Spayuad, T& B¢ ToU B 8& elvan (y+10000)
SPuxuui xai 8& Eyxwpev 3(x—10000) = w+10000.

Edv & B 8wom 20000 Spy. els Tov A, 6a elvan x + 20000=
2(y—20000).

> Mot [3(x—10000) = w+ 10000

QoTe Eyopev TO QUOTTHX | x420000 = 2(y—20000),

& THis AUoews ToU dtrolou eUpiokopey x = 28000 &py., y = 44000 Sp.
kad ) AUois elvan Sexy.

B’) Na ebpebi] Sipvjprog &pibpog tob démolov to dbpoiopa
Tav Ynplwy elvar 10, éav 8¢ dAAdEwpev Td Ynepla tou va
Tpoxury T TpiMAdoiov Tob dpiBpol.

Mepiopiouds. *Av pt ¢ TapaoTiowpey T ynelov T@v Bexdduov
Kai i 1o x TO TGV povddwv Tou &pifuol, & dpiBuos Ba elven 10yw+-x,
Y& B¢ x kal g Tpéme v elvan dxéponor povoytigion ) 0.

11
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Kara ta émtaypara 6 Eywpev 70 oUoTnua

Xty =
10\y+x=3(10x+up)
gk TTis AUoews ToU émolou eUplokopey y= 8 5! x_l 'E-rrousvms 1

AUois &moppimrreTan, fiTol TO WPSPANUX eTvon &duvarov.

Y') Ado xivntd dvaywpoby ouyypdvwg éx Tob adtod anpeiov
xal 0& &néyouy Td & Tob dAAov 12 pérpa pév ¢av xvnBody émi
125 mpdg Thy adthv opdv, 204 pétpa 8¢ &av mpdg dvriBéTous
popég. Méan elvar # Taybrng xabevdg ( xivovpévwy dparidg ) ;

“EoTw x pétpa f) TaxUtns ToU o' kai @y 1 ToU P’ kaTa Bev-
TepoAeTTTOV. MeTa 128 1O o 6& Biarpéfn 12x w. ol 10 B' 12y W
7] 8¢ &méoTaocls autév B elven (12x—12y) p. d&v Exouv Ty aUmhV
kal (12x4+12y) p. ¢av Thy dvrifetov. Kord T& émtdypata 64
Eywpev TO ouoTnpa

ot ER—

*Ex Tiis AUoews ToUTou eUpfokopev x=9 p., y=8 p. kai 1| Auos
elvoan Bext).

§') “Eyer 715 olvov 800 motothitwy - Tig pév o ¥ bxd Tipd-
var a Spy. T 8¢ P, B Spy. Iboag oxdbag mpémer v& AdPy 114
éxdatng molbtnrtog, hove va oxnpation xpdpa p dxddwv Tpw-
pevov y Bpy. xat’ éxdv ( ywpls xépbog ) Tnulav ) ;

"Eorew 6T B& AdPn x xdbas ik Tig TpdTns ToIdTNTOS KOi Y
x+~p =

ax+Py =¥

"Ex Tfis AUgews ToUTou eUplOKOpEY X = (%_};)“ Y= (Yﬂ—_c:u

& TRs Seutépas. Od Eywpev TPOPaVds TO CUCTNUA

AtepeUvnois. “lva Umépyn pla uévn Aois, mpémer P—a 5= 0 i
B # a. Kai &v elven ) o, mpémer va elvon a{y (B, doe al Tipad TGV
x kad @ v elvon Bemikad. "Av elvan B (a, wpémer va elven By (o, i
oV aUtdv Adyov. "Av elvan P=a, T mpdPAnua elvar &SuvaroV
&MAws Te ToTeE Bév Suvaran va ylvn Adyos mepl ulyparos:

"Ev yéver Bid va émibéxeTon Aoy TO TpOPANUG, TTPETTEL v elval

Py e @t P(r(x
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288. Tablov Aéyer els &Ado: «’Eav pov Boans TO fluoy T@Y pfAwy gov,
& Eyco 40 piAay. To &Aho &mavtd : « Ads pou oU T fjpov Ty 18ikdv oov, Bik
V& By 35». Tléoa ufida Exer kabév

280. N& eUpedouv BUo &piBuoi, tx Tdv dmolwv & o' elvan TpimAdotos Tou B’
Xal 1o SirAdoiov Tou o pelov TO TPITTAGOIOV Tou P’ v& looUTan pé 42.

290. N& ebpefoiv BUo &piBuol TooUTol, GoTe T6 BrmAdoiov ToU TrpadTou pefov
TO TpiA&aotov ToU Beutépou va igoUTan pt 5 kal 1O BurAdoiov ToU TpwTOU pelov
25 v looUTen p¢ Td SexarevTaTAATIOV Tou SeuTépov.

291. ‘O ‘lépov TGV Zupaxouodv EBwke V& TOU KOTQOKEUAOOUV OTEQQVOV
&mo ypuody Papous 7 465 ypap. “lva elpn & "Apxiisns, tpwTnels piTes & Ypu-
Goydos dvrikarioTnoe Xpuody Bt &pyupou, tPUBioe Tov oTépavov es UBwp kal
faoey ofros 467 ypap. ToU Papous Tou. MvwoToU &vros &T1 & Xpuods xdve els
TS UBeop T& 0,052 kad & &pyupos 0,095 ToU Pépous Tou, Tooos fito & ypuods ToU
OTepdvou kai moéoos O EPyVpos ;

292. AfSer & A elg Tov By Bpay. xal Exe1 & B SimAdoia ToU A. Albe & B els Tov
Al Bpy. ko Eer & A BrmAdoia ToU B. Téoa elyev txaoTos EE &pxiis ;

293, Avo kiwmTd &méyxovta o pétpa peTafl Twv KivoUvTan opaidds kad dv-
Térexs duaywpfioavta ovyypovas. “OTav peTd T BeuTepbAeTrTa cuvnvthibnoay
TO ty elyev SiaTpéfel P pETpa TIEPIOCOTEPD Tou &Mou. TMolas TaximTas elyov ;

294. *Ex Buo Témwy dmexdvTwy o péTpa dvaywpolv ouyypévws Blo kT
KWoUpeva SpaAdds. "Av piv kivouvTan &vmBéTeds, ouvavT@VTal WETG A, dpas, &v
& Tpds THY cUTHY QOPAY, oUVAVTEOVTAl PETE Ay dpas. TMolas TayimmTas elyov ;

295, a &vbpes kal yuvalkes dmAfpwoav v SAw P Bpx. 'Ex Tddv dvbpldv &
KaoTog EmAfpwoe y Bpay. kal dk TéV yuvaidy ikdomn & Bpy. Téoor floaw of &v-
Spes xal Tooar o yuvaikes ; Mepicy TepiTTwals a=6, p=260, y=50, &=30.

Il. TPOBAHMATA ME TIEPIZZSOTEPOYZ TON AYO AINQETOYZ

§ 137. ') Na edpedf) Tpudfiprog &pibpds, tob émolov T a-
Ypoiopa TV Yrplwy elvar 21 xal to EBporopa T@Y dxpwy Yn-
Plwy Sinhdolov oD peoalov: &av dAAdEwpev T Ympla tdv
Satovtddwy xol Sexddwy Tou, & &plBpdg EAaTtveral xartd 90.

Edv pé x TopaoThowpey TO ynelov T EkaTovtabwv, ut
TRV BexdBoov kad pt w TO TV povddwy (Evd TX X, Y, @ TrpémEl v&
v duépator BeTikol povoymgior ), & &pibuds TapioTaveTan e
100x + 10y + w xod 6& Exwpev T oUoTnpa

x+y+w =21
X+w=2y
100x+ 10y+w—90 = 100y+10x+w,
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£k TTjs AUgews ToU omoiou eupiokopev x=8, w=7, w=6. *Apa 6 [n-
Toupevos &p1Buds elvan 876.

B') O A xai 6 B pali épyalopevol teAetwvouv €v épyov €eig
5 Hpépag, 6 A xai 6 I' eic 6 Huépag, 6 6¢ B xai T eig 5,5 Hpépas:
Eig néoag fipépag xabeig povog tov A, B, T Svvatal va éxteréon
To €pyov ;

[leotopioucc. O [nToupevor mpémel va elvar BeTikol.

Avag, "Eotwoav x, g, w ol {nroUpevor &piBuoi. ‘O A el piav
Nuépav Ba éxTeAéon TO i ToU épyou, 6 B 7o \:T kai 6 [ o —i;
"Apa of A kai B els plav fjuépav ékteholv T —,](—+ gl) ToU Epyou Kol
oo elvon foov pé ; aUtol. Aot Ggol els 5 fuépas dxteAoly TO
Epyov Eis piav fpépav éxTeAoUV 10 % ToU Epyou. "Qote Eyopev

1
S + i bl o

e
Ouol tpyalopevorl eUpiokouey 16 gUoTnua :
T+V:%
i o
S

TpoobeTovtes Tas dvwTépw E§l0woEls KaTa péAn kai BicipoUv-

; N . 1 1 1 181

Tes T& Efaydpeva Sik 2 eUpiokopev T+?+? = =
‘ApaipoUvTes &’ alrriis TV mpdv @Y (1) eUpiowope?
I Mgy 660 23
T A = = B

50

‘Ouoiws evpiokopey @y = 93—1 kai x = 10 =—= =5

DpoBAfparta,

Quag mpawTn 296. Tpes &vbpwrmor elyov Toogdy T1 ¥prpdTwy ExaoTos
Kal ouvepuvnoav kaTa oeipav va Simhaoidor kabels T& ypruaTa Ty Suo EAAWY:
Eis 70 TéAos eUpébn ExaoTos wt 1600 6py. Tl Trooov elxev ExaoTos kat’ dpyds
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297, Tpeis GvBpwrrol fyodpacav kTipa cvri 64 000 &py. ‘O wpdvos Ba 7-

: . R

Slvaro v TAnpwon OAGKAnpov TO Togov, av O BEUTEpos Tou EDIBE Ta o
& Sacov eiyev. 'O BeUrepos 8& fiBUvaTo va TAnpdan TO Togov, av & TpiTos

TOU £818¢ T& 787 T&v 16ik@y Tou., ‘O Tpitos Si1& va TANpwaoTn, Tou EAAREITE TO

9

THIoU T&y Sowv elyev & Tp@dTos kai T& - THOV Sowv elxev O Seutepos. Tldoa

16

EIXEV éxaoTos ;

Sl ;
298. Tpeis yuvaikes TTwAouv aUyd. "Eav fi mpoTn 818 To 7 Kai ) TpiTn TO

13 T@v iBikdv Tng s Ty SeuTépay, Ba eixov kai al Tpeis Tov avuTov dpiBpov av-

Y&y, Eav kol ol Tpels ¢€ dpyfis elxov 360 oalyd, wéoa elyev éxdoTn ;

299, N& ebped?] Tpiynmeios &piBuds, ToU &moiou 1O &bpoioua TV wngiww
Hlvon 17, 16 ynelov T@v ixaTtovrdbwy elven SimAdoiov Tou yneiou Ty povadwy,
Ko Sray &panpedii &' alTol & 396 eUpiowopev Tov &pBudy TOV TrpokUTITOVTE
ey tvadhayfis T@v yneiwv Tou. Tolos elvar & &piBuds ;

300. N& eUpebolv Tpeis &piBuol ToloUTol doTe & mpdTos kal To fHudbpoiopx
TGV Buo &AAwy v elvar 120, & Bé BeUTepos kai TO BékaTov TépTITOV TS Siaxgopds
Toy TpiTou &wd ToU TpdTou va looUtan ut 62, To 5 &Bpoiopa TOY TMdY v loou-
T 190,

‘Opds SevTépa (Adgopa). 301. "Exer Tis xepdAatov 54 000 Spy. xod
65 000 Bpy., AauPdaver 8¢ ko’ Eros Tékov 3 840 Bpy. kal ik Tdv SUo. 'Eav T Tpdd-
TOV Erokilero Tpos TO Emitékiov ToU Beutipou kal dvrioTpdpas, B EAduBav:
5 Bpy. TepiogoTépas cx Tokov A plv. Tela T& &mirdkia ;

302 Tloodv 8100 Bpy. v wowpaodi] els Tpla wpdowma, doTe T& peplbra T@Y
KV @' kad B' va elven 2: 3, Tdv B¢ P’ xkal ¥’ 3: 4. Tlola T& pepibia ;
303. *Ayopdder Tis BUo elbn UpaopdTwy, éx ToU wév wpdTou 5 i, Ex BE Tol
6 w. &vri 1220 8Bpy. 'Emeidn & Eumopos EviiAAafe t& Buo eldn, Enuc-
s dyopacTis 20 Bpy. Méoov EmudTo T péTpov kaBevds efbous ;

304. Ave Buvduels évepyoUoal i Tou aUTou ompeiou duoppdtras pdv Exouv
T'JV'UTGuEl'nu 16 kg. dvrippotws 8¢ 2kg. Tléomn elvan 1) Evraois kaBewds ToUTwy ;
6 305. ‘O A Aéyer els Tov B : 8ds pou 10 & Tdv pfidwy cou kal B& Exw 1,5 Tédv

1“‘39 gou. ‘O B dmwavtd : 85 pou 10 & 1@V 1Bik&v gov, Biax wx éxw TETpaTTAdOIa
TSV 18ikésy cou. TMooa elyev & kabels ;

‘Opds Tpitn (Kivfoeas). 306. 'Ex BUo onueiwv &mexovrwv 1500 w.
Svaycopody ouyypdvws BUo kivnTd dpokds kal dvmdéTas kivolpeva. “Orav ouv-
zvrﬁﬁncav T pdTov elye Siarpéber 300 p. meproodTeEpov ToU &AAou. Tloiog elvan

Aoyos taw TaOYUTHTWY TWV
X 307. Ao BUo TéTwv dmexovrwy b u dvaywpoly Blo kivnTa kal ouvavTdv-
O uerd .8, ‘Edv piv nUf&veTo f TayUTng Tou TpdToU Koatrd A, 1) B¢ ToU Seu-
0y HAaTTdvero kaTa A%, 8 ouvmvTdvro peta T,8. Moo elvar al Teyim-
5 alirdy ; N yivy Biepedvnars.
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308. Amé TGV GKpwy Tofou xUkhou 45 xwoUvtal Em aUToUu Buo kinTd
avmiBéTws kal ouvavtdvran petd 38. 'Edv xivolvral wpds T aUThy popav guv-
avt@vtar peta 58. TModowv poipdv Téfov Siawiel kébe xivmTov els 15 ;

‘Opas TeTdpTn. 309. N& evpedij diynpios &piBuds, Tou omoiou 10 Wi~
piov TV Bekdbwv elvan BUo TpiTa ToU TV povkBwy. "Av ypagolv Ta ynpia aU-
ToU kat' &utioTpogov T&Ev, TrpokUTrTel &p1Buds kaTd 18 peyaAUTepds Tou.

310. N& eupebfi Tpiymeios &piBuos mepiexopevos petafy 400 kai 500, doTE
716 &fpoiopa TS yneiwv va elvan 9. TAv dvmioTpagi] fy Tafis Tév ynelwy ToU:
TpokUTrTEl dp1buds Toos i TpidkovTa E§ TeooapaxooTd ERSopx Tou &p1Buou.

311. N& ebpediy Tpryngios &pibuds, ToU omolou Td pév ynelov Tév éxaTov-
T&Bwv elvan TO TpiTov ToU dfpoiopaTos TGV BUo &AAwy, TO 6t TV Bekdbwv elval
16 Aoy Tou dBpoiduaTos TdY 5o ENAwv. "Av ypagolv T& ynelx Tou ko’ &
otpogov T&fy, TpokutrTel &p1Buds xard 198 peyaduTepos alrou.

312. ’Edv mrapepPdAwpey peTafl ToU wneiou T povddwv kol BekddwV
Biymepiou &piBuol To 4, TO &Bpoiopa T Blo &p1Budy elven 604. Eqv BicapiawheY
Tov Selrtepov &pibudy B1& ToU TrpddTov, eUploxopey TmAikov 9 kal UmdAorov 34
N& eUpebfi & dpiduds.

NeplAnyic nepieyopévwy Kegalalou IV.

‘Oplopds cuoThupatog EElawaewy (oUvohov BUo fi TreploooTE
pwv tEiotoewy, Tas dtofas érodnbelouv ol alral Tipad TV &y ver
oTwY).

‘Opiopdg ThHg Adoewg ouoThuaTos Eflocoewy.

‘Optopds looduvdpwy cvempdrtwy (&v maom ol Auces ol
oubfyrroTe ¢€ aUrr@v elvan AUoels xai T&Y &AAwY ouoTR&TWY. )

"I816tnteg TV ouoTRATWY.

: A :B A1 — B| A! = B2
lov T& ovorhpara .X. A=B, A,=B, A}+A;,=B,}B:

elvar {ooBuvapa.

2ov Ta ovomiuara Tr.X.
A(Ia%@) = B(X,‘Prm): X = ‘P(\Pam)- r(xrwvm) = A(x,y,w)
Al p(y,0,)y,w] = B[ p(y,@),y,0], x= ¢(y,w),
M [e(y@)y,@]= Al ¢p(y.0), y,w]
elval icobuvapa.
‘Optlopds Pabupod cuathpartes EElodoewv (s Tpds TOYS
QY VWO TOUS TOU ).
Auois ouoThuaTos SUo Efiocaewy pé dlo dyvoaTous o P&
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Buoy ( néodos dmatoipfis ik @OV dvmbETwy OUVTEAECTOV &y V-
OTou, 81° &VTIKATOOTATEWS, Bk ouyKkpioews ).

, . : oax+Py =y
Aiepetynoig ToU CUCTTHATOS OxX+Py=Y:
);51")(1?’_
ap,—o,p
g o5 femci i &
L s T"p‘:_‘:‘lﬁ

X=
"Av ap,—auP 5= 0 pia Aois

"Av aP—cup=0 TO oUoTtnua elvar ) &BUvatov i ddpioTov.

Ti évvoolpev dtav Aéywpev « amouleipopey €va dyvwoTtov
Tx. perakd Sbo éElowoewy .

‘Optowde THG TapapéTpov [idg éEowoews, ¥pnolgoTroinats
Wrfis Hi&x THv BiepeUvnolv EEI0WOEWS f| ouoTfjuaTos £iocoEwy.

Tpagpixy) Abeig ovetTipatog Svo npwrofabuiwy éE_,mu'mem\:
e 8o dyvdetoug ( KOTQOKEUT) TEV TAPIOTAVOUEVWY eUfaiddy kal
Topn aUTév. )

Aboig cuoThpatog pé ThHy péBodov Tol Bézout.

Adaig cuaTypatog p ¢ELoWaEwY npTov Pabpol pe p dyvw-
Otouc. Aol ouoTnuéTev o Poduol e TeEXvaouoTa.

O

-
0

A
=~

\

-‘\\V -lw :
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KE®GAAAION V

A’'. ITIEPI TQN PIZON IXETIKQN APIOMON

§ 138. KaAoUpev Sevtépav, tpimy,...., vicomv ( #} vicoTtig 7d-
Eewg ) pilav Sobévros &piBpol, Tov &piBudv, & oOmroios Unpoupevos
els THv Seutépav, TpiTny,....., vicoTnv BUvauiv 5ide1 Tov Sobévra.

THv Beurépav*, Tpimy,...., viooThv pilav évds &mwoAUTou &pib-

3

v
pol .. ToU o oupPohilouev pé Vo, Va ..., Va kai elven kard 1OV
3

dpioudy (Va )=a, (Va )*=q,...... (Va ) '=a.

T oUuPorov ¥ Aéyetan pilixdv, 1) UM ociTd ToodTns Bméppt
Log moadtng, & B¢ &piBuds, & Smoios Bewkviel THy T&fv T pilns
s Umoppilou ToodTnTos, AdyeTtan Seixtng T pilng. OUTws €S

v
v TapdoTaow ¥ a Umdppilos moodTns elvan TO a kad Sefkng & V-
Eis v TeTpaywuikny pilav évvoeitan Beiktng & 2.

Pila Tis Aéyetan dpriag 7| meprrriig TaEews, &v & Befktngs av-
5 3

s elven &pibuds &ptios ) mepiTTs. Olreos ai pilan Va, Va elven Té-
6 8
Eews mepiTTHS, of 8¢ Va, Va, Va elvon Téfews dprias.
1. IAIOTHTEXZ TN PIZQN

§ 139. ’Amodeikviopev TpdTov THY EEfis PonfnTikny TpoTaATIV:

"Av al prootal Suvaperg Svo dpoopwy dpBpdv elval foals
oi dpiBpoi elvar loot.

* ‘0 Rafaello Rombelli 16 1572 els 10 PiPAiov Tou « Algebra » #xapé

xpicw &V —a, — V—a.
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AioTi, &v Ty, elvan ok = PH, émou i elvan dkeépaios Kai BeTIkOS
Kai o, B dudonuol, B Exwpev at: B =1, fi

u ’ \ ~
(‘E‘,)p= 1, &pa oo, agpol < elvon BeTikds, kai oUvET@s a = P.

§ 140. o) Ilag Betixdg &pibudg Exer 8Vo peév pllag dptiag
TEewe dvrifétoug, wiav 8¢ mepirrig TdEews ( Beruaiv )e

Admi & tvds ptv BeTikds 1) &pvnTikds &piBUos Uyoupevos elg
Spriqy BUvoquy 5iBel Efaydpevov BeTikOV SpiBudy, Eved &o’ ETépou
Hovoy BeTikos &piBpds UyoUuevos els eprTTHY Suvay 8ider EEoryo-
HEvoy BeTikdv dpiBudv.

"Ex 16w dUo pildv mids dprias TaEews BeTikoU &p1opol, 1) Be-
Tk oupPolileTan kaTd ouvlrkny pE TO oikelov pilikov &veu Trpo-
Ofuou, 1, B &pvnTikh pt TO auTd Pilkov Exov &pioTepd TO Tpd-
ONuov —. OUtw, &v o elvan BeTIKSS &piBpds, 1O oUpPohov V « on-
Haiver ;1) BeTikd) TeTparywvikd) plla ToU a. ‘H &punTIKT TETPOy WVIKT)
Pila ToU o oupPohileTan pé TO — Va.

B’) Mag &pvntixodg dpibpdg Exet wévov plav pilav mepLrriig
TdEewg, dpvnTixhy, obdepiav 8¢ dpriag taEews.

ArdTi pévov &punTikds &piBuds (npolUpevos els TepiTTHV Suvauly
SiBe1 gfarydpevor &pvnTikdy &piBudv. Vi oUBels & TAV yvwaT@v
SpiBucy ( Bemnds i &pynTikds ) UyoUpevos els Blvany dpriav Bidel
é§°‘Y6u£m:w &pwnTikdy &prfudv.

3
Eoreo my. f YV—8. Atmh elvan —2, diom F.Ivc;l (=2 = (=2)(—-2)
(52 = v 5T el 8=2, B&id i

) 8. Taparnpoluev 6[.103)‘10’?! 3E\!m Y 1671 elvan
2=9.9.0-8, ‘Etropéves EYOUEV V—-8=—V8.

‘H edpeots s kUi pllns GpiBuol EBnuoupynn koT& T& péoa s Sms
é"""fov"n:nz-m(:aﬂ:‘w:.vs . X. kupiws &wod THY &valfyTnowy Tis AUCEWS TOU TrpoPAfpaTos

ToU SimAaciaouoy Tou kUPou, TO dTroiov KaAEITal (Aﬁ?\;ov TPOPANUa », EnAa-

B Tfis edpéoecss ToU X, MoTE v elval x?=2c f§ x=a |2 xai To¥ wpopAfua-
TO5 wis TpiyoTopfoews Wids oloobhmoTe ywvias. T& TrpoPAfjuaTa oUTd  kabax
¥l 18 10U TeTparywviopoU TOU wUKAOU, dmmoyéAnoav &x1 Hévov Tous upabnua-
Tikols Tiis Tahads Emoydis, dAAG kal Tols TéTE poppawpévous Kukhous, Emri mAfov
B kai Blaofuous padmuaTikoUs SAwv TV Trponymévay, Xwpdv. 'Amebelxtn o
T8 moopfaTa aird Bty elvan Suvarrdy v Auolv i panuaidy éxpiBeray wal
Udhigro pévov pi T ypnotwotroinow TV kuples YEwpETpIKGY dpydwwy, ToU
Kawdvos kal TolU BiaPriTou
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*Ex ToUTou kai &AAwv duoiwv TapaderyudTwy guvdryopey OTL

‘H pifa meprrtiig taEews dpvntinod dpibpod, elva &pvnTix
xal dmoAvrwe tom pé Ty pilav Tig adtig TdEews Tod dvriarol-
xou &roAuTou &plbuol.

'Aoxfoetrg

313. Aeifarte 6m Taoa pifa Ths 1 elvan 1 fi —1. Aweeri 5 Tl&oa pila Tou 0
elvan 0. Avari ;
3
314. EUpete T& tfarydueva TGV Vo, V36, ¥ £125, | +64.
3
315. Etpere & 3—V4, a+Va?, at VP
316. ‘H lodms Va2=a méTe elvan dxpifrs ; Atari ;

317. ‘H lods Y(ul)‘= o2 elvan &xpifns xal Sai ;
3 5

4
318. «') EUpete 16 EEaryduevoy Vé+ Y16+ —27- y=32.
3 = 38 D e 3 ey
‘Opolex T&: B') Y&+ V8 Y16, y") V271-¥-32, &) V()
3 ol 5 L 2
¢) Visgs,  ov) V36+V8, ) VIZ5-Vé&d, n) B+, @) |

§ 141. "Iva plla dmodvrou &piBpol OYwhy elg Sdvaptys
dpxel va OPwbf % Oméppilog moodg elg THY Sdvapty TavmVe

| e B
Atyopsv SnAndh &t elvan (Va )P = Var- (1) Aiémt &v Tas raps
oTdoEls alrds Uyowpey els THY § Buvapy, eUploxopev Eforydueva 100
&pa xai ol &piBuol avrrol ((dx dusamuol ) elvar foor. TTpdrypom elva!

W oo u P b
[varI-ar-l0a ] e i (o y=a.
Haparipno. ‘H &vwrépw 1B1ds Bév &Anbever Gv TPOKELTH
Bid THv &pwmTikny pifav ixdotns &pTiag TéEecos BeTikoU &piBpoY-
Adn ToTE, & Upwbi f pila ol els dpriav Slvequy yiveran e
Tikds &piBuds, Evd Gv Uyl uovov TO Umoppilov s aUTY i
BUvey, péver &pioTepd ToU pi{ikolU TO Trpdomuov — kai Exopev apvil”
Tikdv droTéAsopa.
Karwrépw thy dméppilov moodmra B& dmobérwpey BetixhYs
&x tiov bvo 8¢ plidv éxdotng dptiag TdEewg Betinod dp1Bpov 6
Bewpoipev poévov Thy Betuchv.
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§ 142. "Av eig tov Seixmv TG pilng xal Tov éxbBémv Tijg
Buvdpews dmoppifov moadmTog ( Betixiig ) Omdpyy xoivog mapd-
Ywv, Suvdpeda va Tov mapadeidwpev.

3—2 3 ~ 3 I3

My. evon Var? — Voo & a)0. Aidmi Uyolvres T& pEAn TS 106-

™Tos anrriig elg THY 3:2 BUvapy eVplokopey ioa oy dueva, é'(p;c; kol ol

dpiBuol arol g dpdonuol elvan Toor. Tlpdyuam Exopev (V o2 )

3 Bt = {H
=62 ko (Vcﬁ)a.a=(a§.)n=as.2 ‘Opoles Exouev Vapp,= (vap )t—l_: o
Kai qvmioTpopws : ‘ ' )

AvvéapeBo vi TOAAATAACLACWLEY TOV Selxtnv Thg pllng
xal Ty ExBérny Tig Umoppilov moodmTog ( Betuxeiig ) émi Tov
abtov GpOudv. ) oy

‘H &médabis Tis i816TTOS arriis yliveTon, Omws Kai TRS TTpON-
Youpgvns. )

§ 143. “Av elg Thv Omdppiiov napdotaoty dmdpxy mapdywy
Bericoe pé éxBérny Srarpetov Sia o Selxtov Tig pllng, 8O-
vatar va éEayfj odrog éxrdg Tod ptlixod, &epob & éxbétng i~
Apedf] Sia toh Seixtou.

TL.y. elvan \7&5'_5=a-pv B &vo)0.A16T ExOuEV (Vo B)* =at P kad

u u
(aVB )¥=ox (VB )'=c*p. Kal &yToTROPLs: ;
Hapdywv Tig BeTindg txtdg Tob plinod Sbvatar va eloay i
&vrde adrod, dv VPwbi elg TV Sovapy thv dpilopévny Omd Tod
Selxrov g pltng. ;
=ik i Btion o ooy SNl
M. x. €elven 3.V2 =y322=V18, aVP=Va'p xai f) &mwédeibig
Yiveton Spoiws, s &vwTEpw.
*YAoxnotig
319, ‘AmiomormooTe Tds Ké&Twd TAPATTACELS :
v s -
oy VF, V&, Y, Vv, V5, | 8.
5 11 AR o o 3
) Vom, V8®, Yobv, Vatvl.
3 . 5E _‘ ]
y) Veas, V1254, |32 v, =y
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5) VEZapTPe, V(T3P T 487,V (hat+ 20ap+ 257
3

€) V(e+307p+3ep? - B*)7, V(B4 1202+ 6aP21 piy.
or') 7:¥7, 11:¥1, a:Ve (a+P): Va+PB, (a—1): Va=1.

§ 144. Awd va Eaydywpey v pifav dAAng pilng mooénTés
Tivog Betixtg, dpxel va nol\lunlamdo‘wpcv Tolg Seintag TV
plldv xai va atpnowp.cv wg Uméppilov mogdTHTA THY ABTAV.

4.3
T.y. elven VVG =Va Awbn & o Blo aUTan TapacTéoes
UypwBolv els Ty 4:3 SUvapiy, diSouv ioa é€aryopeva, &pa kai-ai Tapa-
oTdosls aUTal (s TaploTdvovoal  GpIfuoUs SpooTpous ) elvea i-
o, TlpaypaTt Eyouey :

({/;; )*la:(‘/(]}i’-‘;)"= (‘;a)a =a Kai (ch)*" =

§ 145. Pilag Betixv dpBudv pé Siapdpoug Selxtag Suvd-
peba va tpéhwpev eig dArag loag mpog adTag wé ToOV adTOV
Seixtnv.

3 4
“Eotwoav .. ai pifea Vo, VB, Vy émou q, B, y, Betixoi. *Emreibi
TO E.K.T. TGV SeikT@V 2, 3,4 T&Y pigdv elvan 6 12, &v Tous éxbéTag TGV
Utroppilev kai Tos BeikTas TV p1{@V TOAAGTTAQCIACWHEY KarTd TEIpAY
i 6, 4, 3, &vTi TGOV BobévTwy AapPdvopey Ta ioa Twv AvTIoTOIX WS
12 % s 1o Silap

Voo, VBY Vy*
‘Ev yéve, 1| Tpotrn pilikédv els &AAa Exovra TOV auTov SeikTnV
yiveral koo kai 7 'rporrn TV ETEPW WLV K?\cxcucrrmv els 6uc.ovuud

ﬂx T Vu Kai VB TpETOovVTal Els T ch Kol VB“ Ta& Vd
HVp I-‘VD__ RYP_
Vﬁ V Y Tpémovtan els T V a*?, VPP Y yHY ko.k.

§ 146. To ywépevov 7 o mnhixov pllav Betixdy dpiOpdY
pe Tov adrov Seixtyv loobrar pe pilav Tob yivopévou N tob 77~
Aixov T@v Omoppilwy mogoTTwY xal weé Seixtyy Tov T@OV Ma-
PAYOVTWV.

T H_ o
My Va VB Vy=VaPy. Aot &v of (dpdonpor) adrai mo-
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PaoTGoels Uywloly els THY W Buvom, Bibouv Efayopsva ioa.

— VT N e U6 T
Moayuor: éxoney (YaVE-Vy) = (Va)* (VB)* -(Vy )H'=a-p-y.
u B B
kai (VaPy )“=a-B-y. ‘Opoics Exomev Ya: VB = lu“ L \/T‘s’_,
Ve

N 8¢ &modeiis yivetan opoiws. Kora ToUTta EXOMEV :
V3 V3.¥V5=V¥30, V32:V2=V322=Vi6=4.
§ 147. o) ’Eqv BéAwpev va& eUpwpey TO y1wopevov fi TO TnAi-
Kov pilikédv ExovTwy Siagdpous BefkTas kol feTika T) &moAuTa UTrop-
Pila, Tpémopey aUT els EAAa Toa TV, gxovta TOV aUTodv Befkrnu
Kai dxohoUBws Epappolopey TV dvwTépw 1BiomTa. Olrw 8a -

XWuey Tr.X.
12 12 12 6 5

4 3 3 6
V5VZ —V5aV2i=V55.25, V20?: V5=V204V¥5=V 20+ :5%.

‘H tarywyn Tis pilns KA&ouoTos GuaryeTal gis v e§oywynv
Tis pilns dxepaias TAPACTATEWS €V yével, &v Tous Spous ToU KAGoua-
Tos TToAACTTAGOIACWHEY ETTl KaTGAANACY &piBudy, woTE & Tapovo-
WaoThs v Exn UToppilov ToodTnTa SUvav e ExBETNU TOV BeikTnv
s pilns. OUTws Exouev T.X.

4

4 4 el g 4 =l Lot 4_

5 5 vs-z ‘/10 ¥io _ y1o

VT:V‘Q?Z e e B
V7

Fevikdds, &v & TIQPOVOHACTTS KAQOUCTIKTS TTIPACTATEWS EXN)
Pilikdy, TTOAAaTTAGOI&fOVTES  TOUS  OpOvS aUTis Emi  kaTaAAnAov
TapdoTacty, Suvdpeda VO PETOTREWWHEY TNV Sobeicav els &AANV
Hé TrapovoucoThy &veu pilikol. TI.Y. &Gu EYoopev TNV TTapdOTACLY

Y Ve S ST, =
‘;:T/E; ki TTOAATTAGOIGowPEY ToUs Spous auTiis éiri Ty ewluyd
TupaoTacty TS 0:-|-VA[5_, fitor £mi TNV cx—VE, ( tv@®d UmoTifeTan
a-V B #0), ebpiokouev

v et e dB) s cptlelB)
otV B (arVB)(a—VB) af—p

'AaxfNoELGS

320. Na amiomombouy al kaTwh TapacTagels
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«) V5443V 24—} 6, B V45 + V124 —) 3203,

n 57 122.59 112132
73134' i 752

321. Els Tés kdrwbh Tapactdoes & PO TOU pifikoU Tapdywy v eloaydf
kaTaAANAws dvTds alTou.

i VT, B ST, B & B S,
a') xVx=1I, p') 3Y5, y)cx\/u, 82\ [ )7 43
322. N& Tpamolv al katwh pilan els loobuvduous aliridv éyoloas EAdyioToY

Kooy BelkTny :
12 3 6

3
a) Ve Ve, Yu mva. Yu, Vy. v)1a 1B V¥-
323. N& yivy &lrlowo(nms TGV pridov.
 BE
cx)V64. ﬁ)V48 y)V64 &) Vau.
324. N& elpebolv T& yvdpeva :
sin Tl € 3_3__ Jineg 4_ S__
«) ¥5-¥20 p)Va-¥z2, y)15-130, &) & Va
=5 S e L
¢) W\/}"i or') 121508 138, &) 15127 .
325. Né& eUpebouv T& TrmAlxe :
3 3 3 3 3
o) 124:72, p) J7000: 1875, y') Vx:Vx, &) V6 JZa.
3 3
326. N& elpedfy 6: o) (Vcr+l/13 Vr)’ B) 2V x+8Yx®)-Vx
) (Va+ VG—V )- Vu-

327. T& xérwh xddopara vk Tpamouv els looBlvaua alrdv pé pnTols Ta-
povouaoTds.
o R A H¥3L L. 4)2 x - x*=1
Q)rﬁz:- ﬁ)ﬂ:. ¥l 5)‘3"{*. €) R
y 3 VB V3 x+ ) x ]

2. AYNAMEIE ME EKGETAZ KAAXMATIKOYZ
1
§ 148. "Eotw &m Exopev ToV a?, Smou TO « TmapioTdvel &
1
piBudy Tiva Bemikdv. ‘Opilopev 8m 16 a2 wapioTéver THY BeTikhY

ATy =
TeTpaywvikny pilav Tol a, fitol Bétopuey o« 2=V a, &t (V )’
1\2

-a, apa (cx_z.) =a.
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Kata TaUTa :

l —
42-_YV4=2, 92=Y9=3.

-y
v

“Av Soff To av, Evd elvan v)0 kai dxéponos, Opilouev 6T

1
v

v » -
—Va, modéTovres Spws a )0 &taw & v elvan &prios, OTE &y OuEY

(u%)“:(\v/a)v:a, apa (a%)\,:a.

o A 1
"Av Exwpev TO oV, tved elvan p kod v daéponol xai BeTixol, B¢
BV
Loy ARt sovid” Ln B N
TOUEV & "=\fcx", UrroBéTovTes a ) 0 &v v &pTIOS, OTE EXOMEV \ & =

=(\v/c_x** )v=a‘** , fiToL : (a%)v=m‘.
"EE &Mou Trapartnpoluev OT1 TO

4 1 M

! B 2 L (LAY v\

a Ve Wi a A av=(")" = (cx v ), fiTor a V= Var = (\[cx).
‘H terevToda lodmns loyuer &veu Treplopiopol, ¢reidn Bewpol-
ey & oV SUo pildv Ekdomg prias ThEews povov THY Berinv.

3 —
Otrreos Eyopev 100 2 —\/100*=V 1 000 000=1000.~ :

Ex TéY &veoTépw O8TyoUpEvol 5iBouev TOV EEfis Opioudv Tig
Buvdpews oyeTikoU &piBuolU pi &BEnv BeTikdv KAdOpC.

‘H Svvapig apiuod pe ExBény xAdopa Exov Bpoug dxepaloug
xai Betixodg TaploTdvel §i THY pllav v ¥xovoav Selxmyv Tov
TapovopagTv To0 XAGOPATOG xai brdppLlov :rbv &plBpdv pe éxBé-
Ty Tov dpldunThv Tob XAdopaTog A thy Sovapiv pe Phowy ‘r)]:;
pllay Tod &piBpod v Exoveav Sebxmy Tbv,nafovopa.m—},v ©ob
XAdopartog xai e éxBémy tov GplBpunThy adTol.

—EV -3 1
§ 149. "Av o &bETng Tfis a¥ &vrikaraoTodi) W Tov {ooduva-
Mo Tou “2 ToU p TAPICTAVOVTOS &pIBOY Gxépaiov xai BeTikdy, elven
vp o %
Bt fmi oy xal & o Bemikds, B EXwuev

TR £V
a v=a'P, 5i1om elvan @ v=\a* (§148)
e ve__
SAAG xad oaP=\ o (§ 148)
—Var (§ 142).
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‘H igotns ol Suews Bev dAnBever &v a (0. Ofrw . Y.
1 3 3 2
, Bom (=2) T= V2=—V2 (0, &v® (—2) =

2
6

1
(=2) % % (-2)
6 6
=V(=2)*=V4)0.

Kof’ Spoitov Tpotrov Suvdpefa vd Beifwuev kai &AAas 1816 Tas
TGV p1ldy, kabos kai v Tpéywpev pilas els &AAas Exoluoas TOV aToV
Beiktny, UmobéTovTes Spws THV Pdov a BeTiknv Tpds dmopuynv
XOVOpoeldiy opaApdTwv.

1

§ 150. o) "Eorw &T1 BéAouev va Spicwpey TO " i Aeyopevol
ToUTO o5 BUvay ToU a kai UtroBéTovTes 611 1) 1816Tns ToU Y 1VopEvoU
TV Buvdpewv ToU alrol &piBuol loyler kai éTav of éxBétal eivat
BeTikol ) dpvnTikol KAaouoTikol &p1Buoi, Exopev
a %-q_%=a+%—£_=a°=l.

! 1
AwcpouvTes Ta foa AN THs lodTnTos a Z-a 2 =1 &ix ToU
1 1 1

a?, eUpiokopey a 2= =7 fiTot @ ¢ =——. ‘Opoiws eupioxo-
a

= l 1 5 ; § 0 g -
HEV = (6mou 16 v elvon BeTikds kad dképaios dpi-
a' Va

Buds ). Kai yevikés o ' = — = (&v T& p kai v elven BeTixol

kal diépaior apiBpoi Sidgopor ToU 0 ). *Hror :

‘H 8Ovapig dptBpod ( 540) pe éxbémmy 508év dpvnTindy xAd-
opa maptoTdvel xAdopa €xov dpiBunThv pév Ty povada mapovo-
pactiy 8¢ Thv Suvapy Tob adrtod &pBpod éyovoav éxBétny TOHV
dvriBerov Tol SobBévroc.

Olrw T.x. Exopev

5
S = g e ey

a = = -1 4 = ———— = —— —

LT
a® Voo 42
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1 1 3 1 3
37 475 T i |
328. Ti onpaivel «') « . O S £ I 8; 5332 & “;
! 1 1
329. Elpere & @ a') (3_2—3—) . (3—‘-2_3 ), [3’)(0:+l3*?) -(a-—ﬁ_é—),
' _1 s e I el il 2
AR b 5 ( 22 )
3 _z o e At 4
£) a8 gl 402 vy xtex 2, S P o
4 1
gy et glit 854 2.
141 2. 3 oy e ]
330. ‘Opolex T&: a') (cx 2 )4 . |3')(a3 )( 4 ). ¥) (a 6 )( e )-c 4
1 1 1 1 1 1 1 1
R P gkl R =g g St el
By 95 215 4 348 2.8 <, ox) 49 2.5 [P:256 4.p560 2
1 1 1
_5_ il —_ = 6_.,
W36 24169 2 125 49 2
5 B b i ) —— i
—55  —4 —35 25
g apar 2 144 "2 64
331. N& Tpamoly al kérwd Tapaordoes els looduvauous Twv ue prous
TapovopaoTds.
oy VY ~ aVBp+pVa : Xy Vatp+Vasp
a’) B — e Y Y") T;T—i-
x— V¢ a+VB Ve —Vxy? V0+ﬁ Vb
. 520 sy 2 .. 8y12 -12f6 6
€ - ,‘i{,._-_;L_ —; o1) .._L:, ) l’ - __V i) L
e 1 1+) 2 4)73 14)2
-;V I o) =

3. IEPI THE PIZHE MONQNYMQN
§ 151. Tvowpilopev T, Six v Uywbf) ywdpevov mapaydvreov
s Suvaply Tiva, &piel vd Uypwbi] EkaoTos TGV TapaySvTwy Eis
T SUvauv Torty Kad va ToAAomAaciaofolv Ta  Efarydpeva.
Kara tabra, &medn 1o TeTpdywvov povwvipou Tivos ebplokeTal,
&v SirAaoidowiey Tous EkéTas TGV TapaydvTwy aUTol, EreTen & ¢
Ad va ebpwpev TV TeTpaywvuy pilav dxepaiov Tivog po-
Vwvipou &pxel va Staipéowiev Tolg éxbBérag TV TAPAYOVTWY

abrod Sid Tob 2.
! g

1
Otrreos Zxouev J254p* y"-—25’ {at) 2 < (PF) 2ii8) )2 =52y
*Ouolws V 160%B4= 4af*
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Ko’ Spotov Tpdmov éf&yeton kai 1) TeTpaywvikn pila kA&-
opaTikoU povewwipou, &y éfoyBf) Ny pila txdoTou TV Spwv alrroU.

9a'B2y* _ 3aBy*

OUrtw .y. Exopev v 16o%et  Abe
"Eav mrapéyovtés Tives Sév EfdynTan f) TeTpaywvikny pila &
xp1Péds (SnAadny, &v 6 ékbéTns Tou Btv SicpfiTan Bk ToU 2), &prjvopev
e’ auTtoU onpeloupévny THy Tpadiv 1), éav elvan SuvaTov, &vaAUopey
aUTOV Els TapdryovTas, WoTe va e§&ynTan 1) pifaTou ToUAGY10TOV EVOS.

OUtw Tr.Y. ExouEY b”24q3[3“y=L’4T6E‘3-[3“’-B-y=2cxﬁl/épy.

'AoxfoelLg

332, N& eUpebij f) TeTpaywvikn pila Tév EEfis povewvipwy :

A 2 il 84,355 o 32a2p 2
o) Gdaty?pt, ) g =By, Y) R IdT ! &%) 2’55[3_5?)/"
.. 125 L OxEyt oy 2Py
©) & <P T gacip’  ©) feesprpe
333. Na& eUpebj ) wuPixy pila Tév EEfis povwvipwy :
. . i Bolpeys By’
a ) SGQBBYUI ﬂ ) 64a B‘ng Y )_ 12578-1_2_‘ 5) 27B4£l

B’ IIEPI OPIQN

§ 152. "Opiopds. ') MéyeBos f| moodTns Adyetcn peTaPAn-
T pev, &v AauPdvn Siapdpous Tiuds, otabepd B¢, &v pévn &uerd-
PAnTos, &vd &AAcn, peTd Té&v Omoiwv ouvbieTal peTaPaAAovTat.
M.x. 1 dacris dwds kUkAou, TO &Bporopa TGV Y@wddv Tpryovou Tivds
elvan oTaBepad ToodTNTES, £V TO ufikos TOfou wikhou f 1 &fia
Evos EumropeUpaTos EfapTaTon dvTieToiyws &mod THv dkriver ToU
KUKAOU i &md v Tipfnv wds povdados alrtod.

B’) Aéyopev, 811 mooétng Tig peTaBinty AapPdvovoa dmet-
pov mAfjBog Tipndv Exel Sprov ) telver elg moodTnTd Tiva otabe-
pav, ¢av al Tipal tijg petafAntii &nd Tivog xal égp’ EEfig droAl-
Twg Bewpobpevar, Siapépovoty éxdarty Tig otabepdc xatd mo-
gétnTa, doov Bélopev wixpav.

"Eav oupPadvm ToUto, 1 oraBepa altn ToodTns AéyeTan SpLoV
™ peraBintig.
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Iapadeiyuata : lov. “YmobeTouey, 4T &v kivnTov M, kivoUpgvov
M g efeios AB (ox. 15) dvorywpel ik ToU A SievBuvduevo Tpos
10 B ke Sioypdger s 1° 10 fmou Tiis AB, ¢fdver 8¢ els 1O on-
Helov M’ kefpevov els TO péoov Tis AB.
A B

Zx. 15

Kivoupevoy ouoics Bdver peta 1° dwopn els 76 M" péoov Tis
M'B’, per& 1% ¢Bdve els TO péoov M’ Tiis M"/B kai mpoywpel Spoiws.
Elvan avepdv, 8T1 TO KivnTOY, TPOX@POUV oUtew Tpds TO B, mAncia-
(&1 oirrd Binvexdds, QAN oubémoTe ¢8&vel els To B. *H dmdoTaois Tol
onueiou A &md TO Kivoupevov onpeiov elvan woooTNg peTaPAnTY,
THs &molas 7 Tiph auE&veTan Sinvekds kal mAnoi&lar Ty oTabepav
&méaTaov AB, Exel Snaadh prov Thy AB. TobvavTiov 7 &mdoTaois
ToU onueiou B &mwd TO KIVOUMEVOV OTUEIOV elvan &mions peraPAnTh
ToodTns &N’ of Tipal s EarTolvTan kaTd TV kivmow xal TAn-
c1&fouy Sinvekéds T 0, fior Exer Spiov 76 0.

20v. “Eote & Bexadixds &pibpos 0,3333....... , 6 &roios BuvaTan va

& 3 3 3
' ol e el i
Ypagfi kal olTw <5 + 155 T 1 +....

‘H Tiphy kdoTou TGV KAGOPETWV TOUTWV METQ TO Tp@TOV

tlvan T % Tol Trpomyoupévou Tou. ‘Emouévess Stav Becopolpey T&
KAdopara TolTe, Suvdpetor TpoYXwpoUVTES &pKOUVTWS V& EUPGEY
8 K\dopa, TO dmroiov elven doov Behouev pikpéy. “Hrol ai Tiped TG
Biooyik@y ToUTwy KAaoudTey EAaTTobvrar Kai Exouv Spiov To
undtv ( Becwopolpevov Cos Ev &Telpov TAfifos TIndV ).

To &fpoiopa KAXTUATWY vy & ToUTwv elvar, @S5 yvwaTdv

= 1
& Tis 'Ap1BunTIKAis, WIKPGTEPOV TOU —;- = 3 xad Soov TeEploTdTE-

; 1
pous dpous TTpoaBETOpEY TOOOV mAnoi&lopey Tpds TO T
A& v Seifcopev, ST TOOOTNS TIS peraPAnTh x (Acupdvouvca
&meipov TAfifos Tudv ) Exer Splov TocdTNT& Tiva oTabepdv a
&pkel v Sef€oopev, &1 1) Sragopd peTatl TV TINGVY THS HeETaPAn-
s kal THs oTadepds &md TWOS CUTRV kot EEfs :
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o) Alvatal va yivy &modVTwg pixpotépa oioudrimote dpt-
6ol BetTivoU Goovdyvimote pixpov.
£") "H diapopd adTy) dév Sdvatal va yivy (amoiitwg) ion
e TO pndév.
2upPorilopev 1O 0TI Sprov TTis X Elval TO a s £ETs ¢
opx=a 7 X—a.

1. IAIOTHTEZ TQN OPIQN

§ 153. ') ’Eav 16 6prov petaBintig tiveg x eivar to 0, to
op(A x), 6mou A elvat mogdtng otabepa (A+40), eivar loov e 0.

MoTI &poU ai Tipad ToU x Suvavtan v& yivouv &md Tivos kal
£’ £€Tis, dmoAUTwS BecopoUpeval, 6OOVBNTIOTE HiIKpai KAl TA YIVOPEVX
auTdv émi A fOa Eyvouv ThHv althv iBioTnTa

f’) To dpiov tol &bpoicpatog menepaospévou dpibpod peta-
BAvT®v mocotTwY X, Y, w,... icobTaL pé o dBpolopa TGOV dplwv
tdv mpochetéwy.

"EoTtw, 6T T& Spiax TGV X, W, ®,... elvar dvmioToiyws, «, B, v, .-
ToTe Bewvietan, 6T1 TO Oprov (X+Y—+w—....) = opX-+opy-+opw--
=a+B+y+4..., av T& X, Y, w,.. elvar TmEmMEpoopéva TO TATBOS.

Y') "Eav dplov petafAntiig Tiveg X elval a, té dplov Tob A X,
orou A elvar otabepa Tig (+0) elvar loov pe Aa.

AT &eol opx=a, B& elvan op(x—a)=0, émopévws TO opA(x—a)
=0, fitor op(Ax—Aa)=0, dnAadn op(Ax)=Aa.

&') Eav 1o dplov petafinthg Tivog X lgobtal wé a, to dpLov

— ; g e 3 ey
Tob 5, 8mou A elvar moodtng otabepa (540), loobTar pe e,

A1oT1 elvan '-V-f--]—-x ke 0p ~— =0 4 X e a=—
T v e =

€ ) To éniov yivopévou dbo 1) meplocotépwy (menepacpévwy
0 mAffog) petaBAnTdV MocOTHTWY io0UTAL WE TO YIVOpEVOY TOY
opilwv Twv.

"EoTew, 611 x kai @ elvon petaPAnTal ToodtnTes kad o, B T& O-
pia Twv dvTioToiyws. Oa elvar TOTE op(x-y) = opx-opy = a-B.

‘H i810Tns loxvel kai 8i& TrepiogoTépous TapdyovTas, A
TETTEPQTUEVOUS TO TrATIB0S.
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ot') To éplov Tig V™ duvdpewg moooTNTOG peTaBinTig
gobtar pé THv v Sbvapy tob odpiov Tig petTaBAnThg.

LiéT, & elvan opx=a;, Bt Exwpev op(X¥ )=0p(X.X...X)=0pX.0pX...

=(opx)¥ =a.a...a=a", fiTor op(x" J={opx)? =a’ ;

') Tb 8prov wiig v pilng peraPAnTiig Tivog moodTTog ioob-
Tar pé v v pilav Tob dplov TG petofBAnTig.

n') ’Eav 800 peraPintai mooémnres Aapavouvy {oag Tipdg
dvtioToiywe xai éxdatn €xy Spov, Ta Spid TwWY elvar loa.

*Eorw, 611 od peraPAnTal X, W Acupévouv ioas Tipas &vrioTol-
Xws kai opxr=a, opy=P, ToTe elvon a=P, fiTol opx=opy.

') "Eav al &vriotoiyot Tipal petaPAnT®v TOCOTY|TWY EYoUV
otabepov Adyov, éxdao 8¢ TouTwy Exy Sptov (50), 6 Adyog 0b-
Tog {oolrar pé Tév Adyov T@v dplwv Twv.

“EoTtwoav x, Wy BUo WeTaPAnTal TOOOTNTES kal opx=a(5:0)
opy = B(#0). "Av elvan %=p oTtafepdy, TOTE elvan %= p, fitol :

a _opx

P= e
B opy

I’ NIEP1 AZYMMETPQN APIOMQN

§ 154. “Eortw, &n [nTeiTan 1) Terpaywvikly pila ToU 2. Al
B¢y elvan dxépands Tis &piBuds. AioTl, 12=1 kad 22=4. 'AAN’ olrre
Umrépyer &AAos Tis GpiBuds &k TGV pEXpr TOUBE yvwoT&v, ToU &mofov
T TeTpdywvov loolron pi 2. Awom, &v Umobéowuey, &m Umépyer
ToloUros &pifuos Sexabikos xoivds | Teplodikds, aUTds BuvaTan vk

TapaoTodi pi KAdopa duaywyov, EOT® 8¢ ToUto TO % Tée
b elven t: —2, 16 dmolov elvan &BUvarTo, Emeidt), &poU TO % elven
dvdrywyov, TO %: elven dvédrywyov kai &tv BUvarar va looUran e 2.

T& atrrér raporrnpoUpey Kai S1& THv V5, v V7 T
"AvalnTolvres THY V2 oxnuorifouev  ToUs &piBpous 11,1

1,2 1,3...1,7 1,8 1,9 2 xai oxnuaTifopey dxorotBus T& TeTpdycova
ToUreow 1 1,21 1,44 1,69 2,25... TlaperrnpoUuey, 6T 008ty &k TGV TE-
Tpaycovev arédv tooUron pé Tov 2 Kai &t & 2 mpiExeTan peTaly
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Tév 1,96 kai 2,25 TeTpaydvwv TV 1,4 xai 1,5 SUo Siaboyixkdv
TGV dveoTépw dpiBuddv. "Hror elven 1,42 (2 (1,52

Zynuatifouev Topa Tous &pifpovs 1,4 1,41 1,42 1,43........
1,49 1,5. Emtei8n 6 2 8év SUvaran vé& iooUtan pé 10 TeTpdywvov £vos
€K TOUTWv, TEPIEXETA! peTafU TRV TeTpaywvwy Buo Blaboyikdv
&k TGV dpiBpdv adrdv. TpdyuaT!, &v oynuaTiowpey T& TETPAY WA
TGV dp1Bpddy TouTwy, eUplokopey, 611 elvan 1,412 (2 (1,422 ‘Etropé-
veas 1) V 2 mepéyeTan petalU 1,41 kai 1,42, ‘Opoiws TpoxwpolUpey
kal eUpiokouey, 811 1) V 2 mepreyeTan petaly tdv 1,414 kad 1,415, évd
ol dpifBpoi alroi Siagépouv kaTa €v Xi1Al0oToV. *Av TrpoXwpriowHEY
dkoun, evploxopey, OTI 1) V2 mepiEyeTan peTalU SUo &piBudv, of o-
Troiol Blagépouy kaTa Ev BékaTov X1AlooToU, év EkaTooTov Y1AlooTol
kal oltw kaBefis.

’Ev yéver, Aormrdy, &v mrpoywpriowpsy dpoiws, 8a elpwpey, 6T 1)
V2 mepiExeTal peTall SUo &pibuddv, ofTives Biagépouv  &TTOAUTWS
KoTd piav Sexabiknv povdda Tijs TeAsuTtadas TAfews, THv OTTolav
TEpIEXOUY Kol éTropéveos 1) Siagopd oUtn Suvaranr va yivy Soov 8é-
hopev pikpd ((&v EfaxoAoubriowpey &proUvTws). “Apa, EkaoTos TGV
BUo ToUTwv dpifpdy katd peilova Adyov B& Siapépn &moAUTws &
oV &pifudy TdV TrapioTdvovta T | 2 kaTd moodTnTa Soov Kai
&v BeAhcopev pikpdy. A TolTo Aéyopev OTL 1) V?: pE Oprov Evog TGV
o5 &vw eUploxopévwy &piBudy, fiTor Becpolpey s ];'ﬁ2 TOV Eva €K
1@V G5 dvwTépw eUplokopivey &piBudy Exer 8¢ aUTds &mreipa Be-
kadik& ynoia uf meplodikg, Si1dTi &AAws O &piBucs oalTos B 1BU-
varo v& TrapaoToafij ué kKAGoua, TO omoiov elvan &BUvaTov.

Tov &pifudv alrrdv, & obmolos TaploTavEl THY ]/—2_ KOAOUEV
aobppetpov.

ToloUTous &piBuols eUpiokopey kai els THv Mecopetplav katd THY
pETPNOY TV KoAOUMEVWY dovppétpwy peyebdv Tpos TV pova-
Sa peTprioEws aUTGV.

’Ev yéver xalobpev &ouppétpoug &piBpods éxeivoug, oi-
Tiveg Eyouy &nelpov mATBog Sexaduedv Ymeplwy py meplodindv.
Kai elven Betikol fi &pvnmikoi, &v Exouv mpo oUTdv TO ofjua +
(f) oUbty mrpdonuov) fi To — Zuppétpovg 5¢ koAoluey ToUs uEXP!
ToUSe yvwoTous &piBuolUs (&kepafous fi KhaopaTikoUs Ev yévet).
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Kot Tadra f ) 2 elvon &pibuds datupetpos, 6 1,41421 ot
Tpootyyioly Evds  ixorovTaxis  XihoaTou. ‘Oupolewrs ol &pibpol
2,14159.... xai 2,71828.... elvan &oUppetpor (ExovTes &meipar Seradixa
Yneia pr mepiodika).

Kodcxs yveopilopev & Tiis "ApiBunTixs, Beyopeba ouviiBas, 8T
ol gUppetpor &pibpoi BUvavron v& yivouv &mod ThHY povdba 1) kol
dmd & pépn avris 0,1 0,01. 0,001.... Bi&k Tig Emavelfiyews od-
T&Y bg mTpoobeTéwy, Tpos B, OTL Urrdpyouv KAdopaTa, T& oToix
elvan foo pi &piBuovs Exovtas v &meipov ATGos BexaBikddy yneiwy,
1& Smoia Suws EmavahapPévovTan &id Tvos kal EEfis Spofes kol
Kot Ty ooy Tébiv. Ol ToloUror &pifpol Abyouev, dTi oxnuori-
{ovran Bi& Tiis mavafyews dx TpoodeTéwy TV (derefpeov TO TAR-
fos) Bexadikdy povadwv 0,1. 0,01 0,001 x.T.A.

Ko’ &udhoyov Tpdmov Sexoueda ST

Zuvodov mARBoug &x TGV abT®V arelpwv dexadindy povd-
By, ¢E éxdotng TV dmoiwv Sév elvar nepioodrepar TdV évvéa,
Bewpodvrar g dpibpol, doadfrove wxal dv elvar t& Ynopla, Sk
Thv dnolwv ypdgovral ovToL.

Kod per& Ty Trapadoxfly TGV SoUMHETPWY &piBuddy Seydueda
&1 SirnpolvTan of dpiopol TéV Tpdgewy g’ oy, s xod Eml
Tév ouppbtpwy, BekvieTanr B8 T elvca Suvarrt) 1) Trpdadeats, 1) dead-
peais, & ToAAaTAaoiaopds (xkad 1 Inywas els Suvapv) xad 1) Siadpe-
015 5Uo olwvdhoTe &piBpdv a:p (p+£0). ‘Emions Bewwieren, &m
loyUouv kai &’ aurdy ol Bepehicodels iB14nTes TpdEecov.

Els t&s mpdeis T@V douppéTpoov  Ep1Budy Trapodelopey T&
Bexadikd ynpla oty &TO TIVOS ked EEfis. OUrws Exouev ouppé-
Tpous &piBuovs, ot dmoiol elvea pévov kard Tpootyyow lfoor e
Tous &ouppérpous. ‘Eml T@V ouppéTpwy 8¢ ToUTwV EKTEAOUNEY TS
Tp&lels kaTA TOUS Y Vo TOUS KaVOVAS.

"Ap1Buds mis BeTikds OUHHETPOS (y popuévos s Bexabikodg) Afyeron
peyadvrepog &AAou TOlOUTOY, & &moios AfyeTon pixpdTepog TOU
TpwTou, &v TepiEXn TO gUvohov TRV powddwv tkdotng Sexadikiig
T&Eews ToU SeuTépou xai GAACS &xdun, xadox & 2,5349 elven peyodl-
Tepos Tou 2,53439856.

§ 155. Avo &piBuoi Berikoi &ouppeTpor Afyovran fgor, &v Tas
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&p1Buds dxépaios ) KAQOUATIKGS, O otroios elvan pikpdTepos Tol £vos
& ToUTwov, elvan LikpoTEpos kad ToU &AAou. OUTw of &pifuoi 1 xad
0,9999.... elvan foo1. AiéTi EoTw &piBuds Tis WikpSTEPOS TS | T.X. O
1—4—?. AUTOs el pikpdTepos kal ToU s ETTeldn & pev i Blapépel
148 1000’ 1000

p i oy .| < gy 14T g [l ; < ;
&mo v | kord To5" © B¢ j48 KOTY =, fiTOl TrEplocOTEPOY. ‘ETroué

e 4T G . A . 5 i
Vs O 75, O oTroios elvan pikpdTepos ToU 0,999, elvan dudun HIKPO-

Tepos kai ToU 00,9999, ‘Ouoiws SeikwieTon kad T avrioTpopov TOU-
Tou' doabnmoTe 8¢ ynoia ToU 0,99999.... kai &v AdPwpev, Trpo-
KUTTTEL &P1Buos pikpdTepos This povddos, dpa elven I=6piov 0,9999....
kai Gétopsv 1=0,9999... kai 0,01=0,009999... k.T.A.

Kora todra Vo &pifuoi fetikol OULHETPO! Ypappévol s Seka-
Bikoi B¢ elven Toor @ lov. "Av TévTa T& Sexabikd yneia Twv Tiis atrriis
Tabecws elvan Ta aUTd f) 2ov, & Tvd pdv ymela Twv &To ToU TTPWTOV
kad &9’ E6fis elvan kard ceipay T& alTd kad TO dpbows Emdpevoy y-
plov ToUrwv Tol évos dpiBuol Siapéper drd TO &vioToiydy Tou (Tiis
aUTiis Tgews) ToU GAAoU KaTd povdda, T& 88 ETdueva ynoelia ToU pev
ExovTos TO HIKpOTEPOV K T&Y &vicwy wnelwy elvan TévTa 9, ToU &t
&Aov mavTa elvan 0 (T& dmroia kai TapodeimovTan). "Av Sév oupPaivy
ToUTo, ol &piBuoi elven Gwigor. OUtw T.y. of &piBuoi 3,1539999, kai
3,154 Gecopolivran, 71 elven foor, kabaskal of 0,54327 xai 0,54326999,
&vd ol 3,1452.... kai 3,1478... elven &vicor xai 3,1478... ) 3,1452...

Hagarngioes. a') Me Ty Porifeiav Tév mponyouutvey Suvs-
ueba var Spiowuey Ty fod™Ta ked dvioémTa kal pE douppétpous
&piBuols. Tlx. & T@dv &ovppérpwv 3,14153... kai 3,141298... & o
elvon peyadUrepos ToU B,

B’) Of &piBuol a+| B xai y+} 8, dmov aq, Y, oUppetpot of &¢
B, & Bemiol kal ocUppeTpor &GAAG uf TéAsia TeTpdywva elvan oo
Hévov Stav a=y kal P=5.

Mpdypar. ‘H lodms o+ )/ B=y+}) 8 looBuvapsi TS TV
(a—y)+JB =)5. ‘Emoupévws, Bi&x va &AnBel) Tpémel dmwobnToTE
vaelvn ((a-y)+)/B)?=6, BnA. (a—y)* + B+ 2(a—y)} =5
2(a—y) |B=6—B—(a—y)~. "Av fito azty, Suvéusba v& Siaipéowuey
T& BUo pAn Bid o—y Kai ouumepaivopev, 8Ti B& Empeme va dAn-
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Belm 1 V_ﬁ_z 52 (Y Toiro onuaivel, &1t 6& Empeme va elvan
] FErT

6—p—(a—y)2 =
ey TPy Ha

&Uvecrov. Kor® &véryxny Aormdy mpémer va elvon a=y. Kai ToTe
Bi1& v& elvan foor of at )P, Y+ & mpémer va elvan xod Ve=)s
Kai ouverrdss P=5, &pol P, & Betioi. ToUTo B kai &pKel TPOPVES.

O douppeTpos dpiBuos Vﬁ ioos pé Eva CUMPETPOV

’AoxfoeELg

334. Acifare, 6mi .&goU Bév UTTApXE! ap1Buds dxépaios, Tou omoiou f TpiTh
BUvapis looutan pt 7 Bkv Umdpyer ToloUTos oUTE xAaopaTikes Kal o1 UTrdpyer
doUpperpos. Edpere ToU &piBuod aurol (Kot T& dvwTipw ) TO Aképaiov pépos
kal T& Tpia TpdTa Gexadika ymeia. ot ‘ . ‘

335. Aeiforre kot dvaroyiav 6T, &V dp1bpods. dxépaios BeTikos Biv Exn s
nooThv pifav (v dxépaios kal BeTiks ) dcépatov Btv Exer olTe KhaopaTikov dAA
EXEl &oUppeTpov &piBudy.

336. Acifore dm elven op 3,567999...=3,568 , ‘

Moios éx Tév 18,1557... xai 18,1452921... elvan peyodUTepos kai Siari ;

337. Edpere o &Bpoioua TGV 3,14124... 0.68456... 1,72345... xai 12,53652
WE Trpoctyyioly Sexdkis X1A100TOU.

338. Eopete 1o ) 194} .3 wt mpootyyiow ¥1A1oaTou. :

339. Elpete ThHv Siagopav 3,542754... —6,37245... pt Tpogtyyiow Bekakig
X1AiooTOoU. o (= s

340. EUpere v Siagopav V55— 2 ki Ty [ 2—} 7 ué wpookyyiow xidwo-
oToU.

A’. TIEPI ®ANTAITIKQN KAI MITAAQN APIOMQN

§ 156. Kabaxs cidopev, ol &pvnTikoi &piBpoi Bx'a‘v gxouv plg?w
dprias TéEews. *Av BEAwuey v Exouv Kai Of dp\{n'nxm TeTpary ViKY
pilav, mapadexopeda véov elbos dpiBudY, ol omoiot v& Yyivevrm
&md viav povéda, Tiig Omoias TO TeTpdywvov Spilouev foov pé —1
Tous véous ToUTous &pifpous B xaoUuev PAVTAGTIRGUG, TOUS ’Bé
Héyp1 TOUSE yvwoTous Tpds BlaKpIoty B Kcﬂ\'oﬁusv mpaypaTixods.
ThHv Tetpoarywvikiv pilav Tis &pynTikiis ‘UOVSXSO‘;’ xohoUpey avra-
gtixyv povada kai THV TOopIoTaVOpEY pE TO aUKPoAov* i, ™V ¢

= — 3 ~ \ = it 6 ’Tu; rﬁpmm_,
* ‘O oupPohiopds i=)—1 éxpnowomorifn TO TpLTOY UTO

uabnparikod F. Gauss &AX’ & Euler (2777) elovjyaysv opioTkds THv Tapd-

CTagwv onrrmv.
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&vTifeToV Tng‘ PE —1, Ot"rrr.gg &v ExwPEY X%=—], Opilopey 16 x2=—1=
i kal x= |/—1=i, elvea 8¢ ket oelpay i2=—1, *=ii=—1.i=—i. ’Ex
TTis i fi uépous alrrfis Sexdpeda, 611 oxnuaTilovtal S1& Ths éravain-
Wews s mpoofeTéou ol gavraoTikol &pifuoi.

alad ol ghe, 18
L 9 YD

M. X Exomey 6m 2i=iti, Simiti+i, -

+ 20

Kot &véAoyov Tpomov &exdueba, ém oxnuarilovrar kai of
Xapaktnpilouevor 5 &punTikol @avtaoTikol &pifuol Ek THg —i.
Smws kai ol dpvnTikol TpaypaTikoi &k Tis —1, i &k THs 1, v
dAA&Ewpey TO ofjua Tns. TIx. elvar —di=(—i)+ (—i)+ (—i)+ (—i)

Olfrw, k&Be dpunTikds &pbuds Exer Svo pilas, PavTaoTIKAS
e &vtifeta mpdomua. Tlyx. 6 —25 Exel TeTpary. pilav ToUs 5i kai
=51 &16m  (51)*=25i*=25.(—1)=-25. Kai (-5i)? = (=5)*i? = 25.
(-1)=-25.

"Ex Tév BUo TeTpay. pildv &pvnTikoU pibpol, 1) Exovoa Trpd-
onuov + SvopaleTal mpwTevovoa TeTpaywvikn pila ToU &pifuol
kai oupPoliletan pé TO oikelov pilikdy Xwpis TpdonpoY &plaTERS,
&Gv 6 &pibuos Stv elvan TéAeiov TeTpdywvov. OUTw & oupPoliouos

V=2 onuaiver: 4 TpwTEUoUoa TETpay. pifa ToU —2 kal Eyopev
V=2=i)2.

Maporrnpolpey, 6 ol TeTpaywvikad pilar &pvnTik@dy &piBudY
elvan ol TeTpay. pilon ToU &vmiBéTou &piBpol cuvoSeudpevan pé TO
oupPohov 1.

§ 157. Kai 81& 16 véov Tobro adotnpa tdv &pibpudv Sexo-
peba, 8t ioybouv, ol Beperirderg vépor T@v mpdEewv: ¥Hrot d
vépog Tijg dArayvg T Béoews TdY mpoobetéwy T TOV mapaybv-
Twy, 6 vépog T dvTinatastdoews Tivdy ¢E abTdv pé T dbpot-
opd Twv xal dvtiotpdpuwg xal & émpeploTindg vépos.

To &AyePpikov &bpoioua TrparypaTikol ko gavracikoU &pi-
Buol kodeltan piyadixdg &piBpodg fi &mMAGDS piyds.

Olrws of 746i, 3-5i, —9-7i elvan pryadixkoi &pibuoi.

§ 158. 'H yevixr) popeny ToU wryadikol &piBuol elven a+-Bi
fi ouupoAikéds (o, B), fitor UmoTtiferar, &1 elvan (o, P)=a+pi. “Av

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig




187

flven a=0, Tére (0,p)=Pi, fiTo pavTaoTikds &pifpcs. “Av elven
B=0, Téte (a,0)=q, fiTo!l mwporypaTikes  &pibuds. ‘O (0,0) = 0.

§ 259. AUo wiyddes, EkaoTOS T&v omolwy Adyetan évioTe kai
dAGs pavTaaTikds, AbyovTal oUlUYELs ¢y Slogipouv KT TO Trpd-
Onuov ToU PavTaoTIKOU HEPOUS atrédv. TLy. ol 7+ 3i kad 7-31 Aé-
Yovrtan ouluyels (uryddes), koo kai of —5i kad 51, kad v yével ol
(@,B) xkoi (o, —P) elvan ouluyels pavtaoTikol &pibuof, érou o kad
B elven mrporyparTixoi &piBpol olo1BNTToTE.

1. IPAZEIZ ENI SANTAZTIKQN KAI MITAAQN APIOMQN

§ 160. ‘H mpocdeais xai 7 &oalpeois TGV gavTaoTikGY Kal
Hiyddwy &pifudy yiveto kBl kal TGV TpaypaTikdy kai Bibe
&Bpoloua TPy aTIKOY T QAVTAOTIKOV 7 pryadixoy &piBuov f pndév.

T.y. elven: 8i4-5i=13i, (0,B)+ (0,8)=0+Ppi+0+8i=
0+ (B+5)i=(P+8)i. ‘Ouoiws —17i—6i=—23i, 5+3i+6-3i=11,
18i—5i = 13i, twe 15i—151 =0, (0,8)—(0,p) = pi—Pi = 0.

‘O TroAACTTAQOIaoUOS PAVTACTIKGDV &piBpddv  Biber yivopevov
Tpory PaTIKOY &pIBuoY, v 16 TrATiBOS TGV PAVTATTIKEY TapAyOVTWY
flvan &priov. OUrws Exouev OT1:

(0,1)-(0,1)=i-i=i*=—1, (=) (H)=()y==—1, “

i (0,—1)2=(—i)-(—)=i*=—1, (0,1p=i=iti=—li==i;
(O,1)4=i‘='13-i2=(-—1)-(—1)=+1. &
Mevikéys elven (0,1)4=it=(*)" =], itvHl=iti=la=1,
(0,1)3v+2=j4v+2= 2 = 1.(-1)=-1,

(0,1)#v+3=idv+3= {43 = 1-(—)=—i. jygl',@}
‘H Biadpeais kol TGV PAVTATTIKGY R e ’
Buws, &vrioTpogos p&gIs 1ol ToMaTAagiaopoy, elval B& !
3 ‘ ai a
0,0): (0p)=oi : Pi=5; = 5’

a al ai o .

(G,O): (0,ﬁ)=cx: ﬁi=E=El=i§E = — [3 1.

§ 161. ‘H tpapuoyn TV Teoodpwv Tpaewv Emi pmyddov &-
PGy Bide Efarydpeva v YEVEL pryddas &pibuols. OUtws Exouev
o :

(@B (8= (ock Bi) (Y +B) =ty -+ (B+8)i= (ot p+5),
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(ep) — (v,8)=(a+P1) — (y+8i)=0—y+ (B— = (a—y,p-5),
(a,B)-(y,8)=(a+Pi) (y+8i)=ay+Pyi+ abi4Péi*=
=ay—Pp&+ (By+ab)i=(ccy—Pp8,py+ab).
(@P) : (v.8)=(a+Pi): (y+bi) =
_ orPi_ (at+Bi)(y—8i) ay+P&+(By—ab)i _ soay+BS Py—aby
T oy+8i (y+8i)(y—bi) yiiee ol (yﬂ-+52 "y 52)

2. IAIOTHTEZ PANTAZTIKQN KAI MITAAQN APIOMQN

§ 162. To &bpoiopa dVo ocuvluydv piyddwyv &pBudv elvat
dptBpog mpaypaTinss.

Olrw To0 &Bporopa : (,p)4 (a,—B)=(a+pi)+ (c—Ppi) =

a+Pi+a—Pi=2a=(2a,0).

§ 163. "Eav [nTijTen 1O ywopevov t@v ouluydv (a,B), (a,—B)
fiTol TéV a+Pi ki a—Pi, Exopev (a+-Pi)-(a—Pi)=a?—(Pi 2=+ p?=

(e*+p%0). "Hror:

Toé ywépevov 8o ouluydv pryddwy dplBudv elval mpayua-
Tiedg GplBpog xai loobral pe 6 dbpolopa TGOV TeTpaywvwy TOV
TpaypaTix®v dplbpdv tol évdg TovTwV.

KahoUpev pétpov pryddos fi gavracTikoU &pifuolU, fortw Tol
(a,p) = a+-pi, v (BeTiknv) TeTpaywvikny pifav ToU ylvopévou
ToU Sobévros kal ToU ouluyols alrol (o, —B)=a—Pi. Kata Ttolra
TO pérpov Tol (a,B)=c+Pi kai ToU («,—P)=a—Pi elvon 10 [P+ P2,
ToU (0,8)=Bi xai ToU (0,—P)=—Pi elvon T¢ [/P1=P) 0. M.x. 10 pétpov
(4, =3) = 4-3i elvan 10 J42132= J/25=5, 10U (0,4-3)= 3i=043i
To [ 32=3.

§ 164 'Eav 8lo wiyddes dpibuoi (of)=a+Pi kad (y.5) =
Y+8i elvan petafl Twv fool, 8 Eycwpev a+Bi=y+-8i.

"Ex Tis {oétnTos Tartns rpokUmrTel (a—y )+ (B—6)i=0

A (a—y)=—(B-5)i=(6-P)i.

YyoUvres els 10 TeTpdywvov Td 8o foa a—y kai (5—P)i,
eUploxouey (oy )= (B—B)*i*=(5—P)* (—1)=—(5-p)-.

"AAA’ 1) lods alrmn) dAnBeder pévov, Stav elvon o = Yy kad P =5,
OmoTE xai T BUo péAn elven foo w0, Evid els TEoAY EAANY Tepi-
o Ba Exwpev, T BeTikds TS &piBuds iooUTon pé dpunTidv,
TO Smoiov elvan &buvatov. *Ek ToUTwv ouvdyoper & :
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"E&v 600 piyddeg dpifpol elvar ioot petafd Twv B elvat
XwpioTd loa T& TPAypaTIXd Xal TE QavTaoTixd pépn adT®v
xai dri wla lodg perakd dVo pryddwy aptbpdv dyer eig dvo
loétyrag ue mpaypatikols &pibuove.

3. THMEIA OPIZOMENA ME MITAAAY APIOMOYZ

§ 165. KaBox of mpaypaTikoi &piBuoi, &v DéAwpev, Opilouv
onueia ki TapioTdvovTar U aUT®Y, oUTw kai of gavracTikol
Kal ol pryddes &piBpol SUvavTon v& dpilouv onpeia kai TTaploTavovTa
Ul olrréov cos EEfs ¢ A

AcuPévopev ToUs &fovas T@OY OUVTETaryuMEvwy kai Opilouev, 8T
TO &xpov TufjuaTos ToU &fovos T@V Y WAKOUS WSS povddos dpyo-
wévou &mrd ToU O kad Tpds THY gopdv Oy mapioTavel THY pavTa-
oTikfv povéda i. Kat' &vdhoyov TpoTOV Spilopev Ta omueia, T&
dToia TrapioTévouy ToUs &piBuots 2i, 3i... Pi..(B)0), &v AdPuwpev
&md ToU O Tufipa Toov pt 2,3,.. P.... povdBas urikous Trpos THY
popav Oy, T& &moia Abyousy, dTi Spilovran Utrd TRV :pav'rac‘rnxc'sw
ToUrwy &piBudy. 'Eqv AdPwuev T& &TioTOIYX OTUEX TTPOS ™Y
popdv Oy, B& Aéywpev, &T aUrd Opifovran U TV &piBuddv —i,
-2i, —3i,..., —Pi,.... kai TOAPIOTE- y
vouv Tols &pifuols TouTtous (o).
15q).

A& v& eUpeopev TO oTpEiOV,
T Spildpevoy UTd rydBos TIvos
&p1Bpob, Tr.x. o ToU (3,4)=3+4i,
eUpiokopev TO onueiov A, Emi TS
X'x T® TaploTdvoy TOV &pi1BudY
3, & B, mapioTdvov TOV 4i &l
s 'y kxal dxohouBws oxnua-
Tilopev TO &pBoycoviov OAIB,, ~2;
ToUtou B¢ # TeTdpTn Kopuen I v
dlvan & InToUpevov omueiov, TO 5, o
dmolov ToploTéver TOV GpiBudv ]

(3,4)=3+4i. KaBisx PAémropey, Td onueiov [ Exel TeTUNRéVY 3 kal
Tetarypévny 4. "Ev yével, 80 Abywpev, &1 pryds &pibuos (a,p)=a+pi
TapioTdveTan Urd TOU onuelou fi &m Spiler TO omueiov, TO dTroiov

&
x

b — = -

[(3+4i
“‘I( )

IS SR 0
g
1%
|
|'-..;
)
[ #
.

*
=
~
S
Bl ——=—

]

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



190

Exel TETUNHEVNY a Kol TeTarypévny P s Tpds &fovas x'x kol iy

Znueiwag. KohoUuev 8propa ToU uryddos m.x. (3,4)=3+4
TN ywviav, Thv omoicv oynuatile 1 eifeia Ox pé o edBiypapuoy
Tufjux O, 1o otroiov ouvbéer THY &pynv TV &Edvwy kal TO onpeioV
TO mapioTdvov Tov &pifuov (3,4)=3+44i. Kor’ &vddoyov Tpdrov
16 Spropa ToU (o,p)=a+Pi elvea 7 ywvia, Ty dmolav oynuerile
7] Ox pé 16 eUblypaupov Tufjpa OM, &v 16 M TapioTéyn Tov (o,p)=
o+ Pi.

'Aoxfogerg

34]. MapaoThioaTe pE onuela Tous piyddas :

«’) 2-0,74i P) 5+3i , ¥) 6-3i §)-0,75-0,62i ¢) (2,4)=2-+4i
or) (34) &) (2-064) n) (5.2) 8) (6,-3).

342. Elpete T& dfpolopora, Siagopds, ywdpeva, TmAlka Tév dvwtipe &pib-
pév dvd Suo.

343. N& eVpefolv & Eorydpsva Tév kérwh wphlewy kad vd ToapagTabolV
aUtd &1k TGOV onueiwy :

a) (5:3)(7.3), P) (2.2)% ) (2,-7)(9-2), &) (6,7)-(6,~7).

344. 'Opolws TV Ké&Twb :

a) (11,8)-(11,-8),  P) (14.15)-(14-15), ¥') (3+iV2)-(4-3i/2)-

5') (8—TiV3): (5+4il3).

MeplAnyi¢ nepieyopévwv Kegpahalou V.

V SUpporov Betikiis TeTparywvikiis pilns.

“‘Oplopdg vioatiis pilng oxetixol &pibpob.

1816Tes TEdY prlédv. lov. "Av o = PH, p dxépaios kad BeTikdS
kai aB)0, TéTe a = P. 2ov. TT&s &piBuods |af Exer SYo pilas &prias TE&
Eecws ( avmiBéTous ). 3ov. TTas &pBuds —(a| Exer plav pilav TEPITTTS
TaEews, oubepiav B¢ &pios.

Auvdpsba v ToMamAaoidowuey Tov Seiktny THs pllns ko
ToV &BéTny Ths Umroppilou TocdTnTos pE TOV altov &pibudv, STaV
f) Uméppilos moodtns elvan Bemikd). ‘Efoywyt pilns &AAns pllns
ToodTNTés Tvos BeTikiis. Tpomn plév wé Siapdpous Selktas €S
&AAas Toas pé TOv avrrov  Seficrnv. Mvdpevov i mrmAikov pi1l@dv
6tav Ta Umoppila elvan BeTiké.
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‘Opiopdg duvdpewv pé xAaopatixov exbBémnv.
TéTe Aéyopsv opx=0 fy opx=a(0),
|51 Tes TV dpiwv: &v opx=0, TéTe op(Ax)=0, A= oTcde-
POV, &v opx=q, TOTE op(Ax)=Aq, Op(X+y+w+...4@)=opx+
Opy+-opw—-...+opg, op(X-y)=0pX-0pY, oplov (X :y)=o0pXx : opy,
v

(&v opy=£0), op(x¥)=(opx)", (Opl"‘ﬁ:l’ra’i

‘Optopds douppétpou dpibBpod (TapioTavoutvou UTO popehy
BexadikoU pé &meipa TO TAfBos Sexadik& yn@ic pn TEPIOBIKE. )

‘Oplopdg pavraotixod &plbuod.

2=—1, i8=—i, 1*=1.

‘Optopde pryaducod &piBpob. o+Pi=(ap).

‘Opiopdg ouluydy pavrastix®dy dpbpdv (a,f) kal (a—Pp).

Mpdters pé pryddas apiBuous :
lov (a,p)+(y,8)=(c+y,p+8) 2ov. (p)—(y,8)=(a—y,p-5)
3ov (o) - (v,8)=(ay—Pd,py+ab). dov (xP): (v:®)=

ay+ P8 Py—<b
(Y2‘f' 52’ }}’2.4_'52)
1816t TEs piyddoov apibuddv :
lov &v (o,B)=0, té1e a=0, P=0. 20v (ap)-(x—P)=a+p.
‘Optopdg wétpou piyddog. Métpov ToU (,f) elvar 16 o2+-p2.
rEmue—rpmr‘] TapdoTagis uryddos (o,p) &1 omnpeiou ToU EmréBou
Ty &Ebvwov xOy pé ouvteTaypévas op.
‘Oplopds dpiopatog piyddog dpibpod.
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KE®DAAAION VI
A’. IIEP] EEIZQIEQN AEYTEPOY BAGMOY*

§ 166. ‘H yevixn popen Tis &Giocoews Seutépou Pobuol ue
Eva &yvwoTtov TOV X elvar ) ox?+Px+y=0 (1), émou T& a,B,Y
TapIoTAvOUY GpifloUs TTparypaTIKoUs ) TTapaoTaoES Y vwoTds, Ka-
AoUvtan &€ euvrteleatal, TO 8¢ y kai otabepds Spos THs (1) ) Tol
Tpiwvupou ax®+4Bx—+y. YmwoTtifetan &1i elven as£0, Siom &v a=0,
To1E ) (1) 8& fiTo o Pabuod.

‘H (1) Abyetan mAdpng, é&v ol o,p,y elvar Sidpopor ToU un-
Bevos [ oupPolilouev 8¢ Tolro olUrtws : (o,B,y)5~(0,0,0,)]. *Av elven
B=0,1(1) 8 &xn v poperv ax?+y=0, &vy=0, yivercn ax? 4px=0,
Gv 8¢ elvar B,y =0, /| (1) 6& elvan popefis ax2=0.

‘Exdon 1@v dvwTépw TpiGv TEAeuTaiwy poppdv Aéyeten EEi-
owols PN mANerng.

Al pilan E€lowoews Aéyovrar ouppeTpol f &oUuuetpol, &v al-
T elven dpifpol oluperpor §i &oUppetpor. Al pilon Efiodoews Aé-
yovTtan TperypaTikai f| pavraoTikal (i wyoSikad ), &v elven &piBpol
TpayuaTikol fi pavraoTikol (A pryddes ).

1. IAIOTHTEZ TQN EZIZQIEQN

§ 167. 'Eav éowoews dSPdowpey T pédy elg Td Terpdyw-
vov, mpoxuntel €Elowalg Eyovoa Tag pilag Tig Sobelone xal s
npoxuntTovomg éx T Sobelong, dv dArdEwpev TO ompeiov Tob
€vog TV S0 peAdv adrig.

“Eotw 1) Eficwais A=B (1), dmou T& A kai B mapioTdvouy T
SUo ueAn avriis. "Edw Talrms inpdowpey Ta péAn els TO TeTpdrywvov,
TpokUTrTEl 1) éfiowois A2=B? (2).

* Tas éiowoers Beutépou Pabpou pé Eva &yvwoTtov dvémTufe TO TpdTOV ©
"EAANY paBnporikos AdgavTos.
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Oa Seifwuev 6T aUmn Exer Tas pilas TAS A=B kai Tfs A=—B.

Tpdrypor mwaoar ol pifar Tis (1) elven pifen xad T (2). Ao,
&v efg v (1) Btowpev &vti TEOV &yvooTwy Tas pilas ouTiis, fa
Exwopey, 811 f| oUTw TrpokUTITOUCX TIUh ToU A elvan fon pé TNv Spoi-
W TpokUTrToUsay TRy ToU B. "Apx kai (f) T ol A)*=(ue THY
ToU B)?. TMaparnpoUuev Towpa, &t A (2) elvon Tpogavids ioobuvapos
My A2-B2=0, 7 émoia ypdeetan kai olTews : (A— B)(A+B)= 0.
lva ot EmoAnBeUmTon, Tpémel Kod  GPKED els TGV TapayovTwy
A-B f A+B va& elven Toos pé 0. Ed&w pév elven A—B=0, &madnbetetan
fi (1), &v 8¢ elvon A+B=0, émoAnBeveTan i A=—B. *Apa 1) A2 —=B?
Exel o pilas Tiis A=B xai Tii§ A=-B.

2. AYZIE THE EEIEQIEQZI ax?+y=0

§ 168. "Eorw Tpds Aoy 1 ¢€iowos 5x2—48=2x" (1)

Ex Tortns  eUploxopey EUKOAwS v looBUvaudv Tng 3x2-=48,
N Ty x2=16. AUt mpokUTel &k ThS x=4, &v UWOOWHEY T péAT
™s els 1O TeTpdywvov. “Apa 7 x?=16 Exer Té&s pifos THs x=4 xai
THs x=—4. AnAadh of pifan Tis (1) elven af 4 xai —4.

"Ev yéver Trpds Ao Tis E§1owoEws ax?+y=0 (¢v® elvan a70)

Houev THv looBUvaudy s ax*=—y fi T x’=—%. Emaidn ol-

™ mpeximTer &md THY X= ‘/‘——I—, &v T& AN TNS UWOoWHEY

Es 1o TeTpdywvov, al pilen Torms, &pa kad Tiis ax®*Ly=0, elva

ai x-_—:tv__:_ g

Edwv elven — ~—)0 al pilan 6 elvan paryporTikad, EvEd Gv =y {0,

B elven pavraoTikal ouluyels.
AnAabh, &v mapaoThowpey pé pr, P Tés pilas 8& elvan

p.=v__l ; P,=_v_)’_ gle ™y o meplmrwoty, els & Thv p’
a

x— i\/—— —i]/o-l)— —:tvﬂ

fito1 py=1 v—- ’ pa=—1 —

15
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2ct

"Eotw . 1) &lowais 5x2425=0. Elven a=5, y=25 kai
x=+4]-5 &nA. x=+i)/5.

Maparrgpnyois. “H éiowors ax?=0, &mou as£0, mpopavdds ExE!
pidav Thy x=0

'Aoxvoetrg

345. N& AuBoUv kai ¢maAnBeuBouv ai tfiodoses :

o) 4xi-3=x246, B) 9x2-02=3x2+15, Yy 9; gila g,
346. ‘Opoiws al :
2_y? 2_AQ2
@) L P = L By (D D= ¥) T2t 5)2x5)=4
5) 8(3x+ —,1;- (Sx_ué—);%s, ') x2—12-2)11=0.

347. ‘Opoiws ol :

o) (2_3")2— ( 3);171, B) (T4%)(9—x)+ (T—x)(9+x)=T6,

5
. I4x2 l_kﬁl—mt2
T—x2 1—x* I14x*

3. AYZIIE THZ EEIZQIEQZE ax’+px=0

§ 169. “Eorw Tpds AUow # Eficwots 3x2+-5x=0 (1)

[pagopey amhv olrw : x(3x+45)=0. To yioduevov x(3x+4-9)
yiveran 0, 6tav & €ls TGV TapaydvTwy autol elvar ioog pé 0. An-
Aadt, Otav elvan x—=0 kal &rvav 3x-+4-5=0.

’Ex TaUTn)s EUplOKOpEY X=— -g— ‘Emropévas af pigan Tiis (1) elvat
0 xai — —g-

Ev yével, foTw 1) uf TAfpns ¢Eiowois ax?+4Px=0 (¢ved EIV‘:’IE
a#0), Mpdeopev alriv olrw : x(ax+p)=0, & Tfs dmoiag TpoKV™ -
P

e, 6mi af pidan Tijs Sobeions elvan al 0 kai — =

'AoxfoeLg

348. Na AuBouv kal #mwoAnbevbouv al Efiowaers: a') 6x2—8x+ 7xt =1 2x—8%:
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: = ) x2 X g+ =

B9 ‘g— X2= ’73\ = % Y '}C‘!" =iz —;— =?C_ES_CQ,
¢ X o XEeX &) (e=xp=E=P)is .a'=f
: u--—{é? atBp T P e T

349, *Ouoiws af: a') 1,6x2—0,8x+1,7x2=1,2x—8x, B) 2,2\2—7>.=i.-h
4, AYIIE THE EZIZQIEQRI ax?+4fx+y=0

§ 170. A& v& Aowpev ThHy éflowory ax*+px+y=0 (1)
(a£0), Bewpolpey TNV jocoduvaudy Tns ox 4 pPx=—y.

MpooTroBoluey TP V& KATATTHOWHEY TéAEIOV TETPAYywWVOY TO
Tp&Tov péhos Totns. TToAamAao1&fouey T& peAn Tns i 4o kai Tpoo-
BéTopey eis orra T B2, &Te eUpiokouey v dox?+4aPx + B pr—dary,
| &mola ypageTan Kkal oUTw: (20x+P)*=p*—4ay.

AUTn elven fooBUvapos pé Thy (1), TPOKUTITEL 88 &TTod TR
2ax+4-p—|/pi—day , &v UYDowHEY T WeAn g els TO TeTpéywvov:

Spa el Té pilas TGV 2ax+p= +|/p*—4ay

1 ) pr—4c " x .
"Ex ToUTwv eUpiokouev - VQE i Hrol, &v xahéowpey
Pi kai py Tas pilas Tiis (1), B& Exwuev
—p+Vp—day e o L
i Tt Pe= %

*EqapudlovTes ToUs TUTTOUs ToUTous eUpiokouey Tas pilas olao-
Smore Hop@fis éEiomaoews ToU B’ PaBuod.

"EoTw mpds AUow 1) éfiowols 3x2—5x+42=0.

Elvan 16 a=3, 10 P=-5 kai 10 y=2. ‘Emoutvws eUpiokopev

_9+)25-24 5125224 iu i 2
Pl-..ji_sﬁ, p2=__V_€__. Htot p; =1 xai p2:_3..

"Eotw Tpds AUowv 1y éElowons 4x?+25=0.
"Eyouev a=4, p=0, y=25. ‘Emoutvios eUpiokouev

—4-4-25 —)/—4-4.25 » 4.5.i D D
BiEs SR AT Pe‘t*[—zz L < o s 3 R

'AoxnNoELg

Ouds wpdTn. 350. Aboare kai émaAnbedooTe Tas Efiowoes @

) xa3x—8, P) I-2x=25 V) xi- 2 x=3x+1, §) xt-x-2=0,
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351. ‘Ouolers Té&s: o) x—2-12x—1427=0, PB') 9x—2-21x—1412=0,
vy (x=D)(x-2)=0, &) x2=)3(2x-V3), ) V3 x2+)19x+ V35=0,
o) (x=1)2—(3x+8)2=(2x+5)2, &) (6x—1)2+(3x+4)*—(5x=2)(5x+2)=53

M (3)+ (1) =) ~(p) =0 o XH - (5)=0
1) x+ = =2(1478)-

‘Opas BevuTépa 352, Avoare kal tmoAnfelooTe Tds tEiowoers
a') x2+9ax—10a2=0, B) x2—2ax—3a2=0 y') x2=5a(10a+x)
5') x(a+x)=c2p(p-1), €) x2—2(a+8)x+32a=0, oT’) x2—2(a+B)x+4ap="0
c —B)2 2 2
Dyxt L —atprt, Mg 0y (F) -5 (e =0
of+ax+x2 a1
ey

1) 1) Aelare, 31, lva al EQowoes ax?+Bx+y=0
a,x24-Bx+y,=0 Egouv plav pilav oy, mpémar (kal &pkel ) va Exowpev :
(aB1—,B) (By:—Bry)= (yeu—y1a)%. (CAv p; i xowh pila, elpete T& py2, py, b TO
ap? +Pp1+y=0, oypt+Pipy+y,=0, xal &v eUpebi pi’=x, py=A, BeoaTe 7\25"),‘
Opas vplrn 353. o) 'Edv & ouvreheorhs ToU x? Tiis tfiocaoecs p
Baduol elvon Téheiov TeTpdywvov dxepaliov, TpootéTouey els T WEAN aUTHS 0
TeTpéywvoy ToU TrmAfkou ToU guvTEAEOTOU TOU X Bi1& ToU BrmAaoiou Tis TETPY”
ywvikiis pllns Tou ouvteAegToU Tou x* k.T.A. AlocaTe olTw v EElowow
4x2-23x =—30.

B') 'E&v & ouvteAsoThs Tou x® Bév elvan TéAeiov TeTpdycvov, TTOAAGTTAS”
oiélopey T wEAn THs EEilodoEws Eml kaTéAAnAov &pibudy, daTe & ouvTerso TS
Tol x2 va ylvy TéAeov TeTpdywvov K.T.A. AvooTe olTe TH Efiowoy —3x24+5x=12

§ 171. ’Eviote AVouev T Effowow B’ Pabuol &' &utoou o
AUCEWS TOU TpiovUpou aUTiis els yiwopevoy Tapaydvrwv, &v Tol~
7o elvan Buvertdy v& yivy eUkéAws. “EoTw .y, 6T Exouev THY C 1y
cwoty x2+47x—60=0. Tpémovres TO TPOTOV LEAOS atrriis els Y©”
vépevoy Traparydvrev Eyopev v (x412)(x-5)=0. AN’ Tva i
yivépevov ToU TpdyTou pEAovs footren pé 0, dpkel x+12=0 1 x—5=0r
i Ty bmolwv eUplokopev x=—12, x=5. ¢

M¢ THv mponyoupévny Topelay Suvéueba EvioTe va eUpwHEY
& piGas kal Efiohoecy dvwTépou ToU Seutépou Paduol. TT.x. &v £y ome"
v tElowoy xi—x2—-6x=0, ypagouev aUTHV oﬁ*rco:x(x’—x—-6)-"0
A x(x=3) (x+2)—0. AUm 8t E& pllas T& x=C, x=3, x=—2

"Eotw 1) tElowots x*—8=0. *Avrt’ aUriis Exouev THY {oobUvaHd?
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s x3—23=0, 9 TV (x—2)(x*+2x+4)=0 xai B Exwpev T&s pi-
las, &v AVowpev TAs EEIOCTELS x—2=0, x"’--{—2x+£-1_-_=0. ’Ex Tiis Trpo-
™ Eyouev x=2, & B¢ Tfis BeuTepas x=—14i}3.

'AoxHOELG

N AvBooy al xdrwbi tfiohons Bi& TpoTiis ToU wpwTou uEAous EkGoTns

€5 yivg apaydvT@y

Y3‘;?:E?‘): -.r\'TJ—Pz-‘Y—hrG, p) 4x3—4x2—x+1=0, y:) X34 9:‘t!+27x+27=0,

355. a’) x*+ax24ax+1=0, B x3~7\X‘+27\X—(7\+I)_10
y") x3+8+3(x2—4)=0.

356. a’) x3+axi4ax+a®=0 B7) xt+44x344x24x=0,
y') at(a+x)i—aixi=0.

357. ') x5—xi—x+1=0, B') x°—12x44-48x2—-64=0,
) x3+ax + (a+1)=0.

5. EEIZQIEIZ AYOMENAI ME BOHOHTIKOYZ ATNQEITOYZ

§ 172. ’EvioTe E§iowatls Tivés P Pabuol A ki d\im'rép?u &vd-
Yovran els THv Aoty &mhouoTépwy Efiowatwy B’ Paduol ué THy Xpn-
Olpotroinoiy Pon@nTikdy &y VOOTWY. "Eotw .X. 1 Eflowois

(x*—5x)?-8(x*—5x)—84=0.
Qi Ty AV clrTis BETopEV x*—5x=w, &Te eUplokopev w'—8w—84=0.

"Ex THis AVoews TaUTng €UpioKopev w=4+4+10, fitor w,=14,
m2=—6.

*AvTike@ioTéouey Tas Tipds ToU @ gls ™v Etllowow x*-S5x=w
Kal Eyopev Tds fiocors x*—5x=14, x*—5x=—6. 'Ex Tﬁs AoEws
fdons TouTwy eVploxopey x=7 Kad x-——-—2'€1< s o kal x=3,
X=2 ¢ Tiig p'. "Apa al pifan Ths Sobelons EEiocoews elvan —2,2, 3, 7.

'AoxfoeLg
N& Autouv al kérwb thowoes :
358. (6x—1)2—11(6x—1)+28=0. 359. 2(x—7)2+4(x—7)—2=0.
(x2-025) , 05_875. 361 (2x—a)—P(2x—a)-2p2=0.
360. (x+ 1142 25— +0,

362, (3x—2a+PB)i+2p(3x—2a+p)=a*—P*. 363. (x2+43)2—7(x243)—60=0.
364. Ex:+7c:()£—)6(x2+7x)—16=0, 365. (x2—Tx)®—13(x2—7x+18)+4270=0.

366. (2x+4- %) (2x- 2 +2)-35=0. 3:57.(5’:(_;1_3)2 = 2?6( ;f%) e,
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6. IIEPI TOY EIAOYE TQN PIZQN THE ax®+pBx+y=0

§ 173. 'EQv TrQpoOTI|OWHEY WE Py kol p, Tas pilas TS ¢€1-
owoews ox?-Px+y =0, B& Exwpev, s eiBopev.
_prVpaey,  _-B-Vpiday
Py 2a P2 2a
TMapartnpoluey, &T1, & elvan 10 BP—4dory ) 0, o pilen elvon Trpary po-
Tikal kai &viool.

"Eav & Pi—dory=0, ai pilon elven mpaypaTikad kod foad pe ——

*Edv elven To p—4cry(u ol pigan elven prydBes v yével, fmreidn
B¢ TO Bﬂ»—tl-cxy ypdeTan kai oUTw @ —(4ory—Pp?)=i*(4oy—p*), Emercl
&m els ™ mepimTwow amy ai pifon elvan ouluyeis pavTaoTiKal,
fiTor :

_ pilfEp _ ey
i 2a i par 2a
EK TGV &vwTépw ouvyopey Tov TS Trivoxa :
. "Eav elvar B*—4ay ) 0, ai py, p: €elvor mpaypatixai ol

éivwm

20v. *Eav elvar p*—4ay =0, ai p,, p: elvar mpaypatixai xal
loar pe "2%'

3ov. *Eav elval ’—4ay ( 0, ai p,, p. €lvar piyddeg () pav”
rtaotixal ) ouvluyeis.

*Eotew Tr.X. T E§lowois x2—-5x+6=0.

Elva a=1, P=—5 y=6, P—day=25-24=1. ‘Emopéves of
pifon orriis elvon mparypoTikad kad &vioot.

*Eorw 1) éflowors 3x2—12x+ 12=0.

Elvar a=3, p=—12, y=12, p*—4ory=144—144=0. "Apx ai piLa
oUTiis elvon TrporypoTikad kad Toon.

Awx Ty tflowow 2x*-—3x+44=0 elvan a=2, B=-3, y-4 -
pi—dory=9-32=-23. "Apa al pilon ToUtng elvan pryades ouluYES:

'Aoxfoerg

‘Opds wpbdTn. 368 Na mpoobiopiodij 1o elbos Tév piidv TV koot

tfiowoswy Ywpls va Aubouv :
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a’) xt—15x+16=0 B x2+4x417=0 y') x2+49x—7=0

8) x2-3x—21=0, ¢') x2=I1-7x, ot') 2x+43=x2.

369. Aceifate, 671 al pilan T@V ké&rwdr Eficdoewy elvan TporypaTikal, &v of
dpibuot @, B, v, 5 elvan TpaypaTiKof :

0 =+ - B) aexi4 Pyx—(af+pi+y*)=0
X—y X5 g f
y') x=m (x+2m). 5) x{—q+ £E + x%&:o.

370. Aeiforre, 8Ty, t&v o pilan TS ax?+2px—+y=0 elven TparypaTiKai, TO
aUTd B oupPaivy kal &id Ty x“+2(a+ﬁ+y)x+2B(G+Y)+3C¥Y=0- ;

371. 'Edv f ax2+-2px+y=0 Exn pitas TrpaypeTikds, Beffare, 6T kal ) E6i-
Swaig Bextay(x—1)2+ay—1=0 &= pifas TPAYUATIKAS.

372. Acifare, dm1 al pila 15y kaTwh E§loaEwy elvar pnral, &g’ doov kai
ol &pifuol @, B, y, 5 elvan pnol:
o) x2_5ax+4a?=0, P') X(x+2p)-24p*=0, Y") oPyxi—(a?pe+y2)x+afy=0.

373. ‘Opolews T@v: a’) (q+ﬂ+y)x2—2(a+B)X+(G+ﬂ—Y)=0-

By (At 9y2Btyxe-+ da(ay®+ O+ (@i pO)=0.

374. Aeifare, & al xéTwh tEomots EXOUV ouppirpous plbas, tp’doov kal
ol &piBuoi o, B, y, 8, & elva &piBuol oUPHETPO! !
@) x2—gt(2at—x), P) 2x:+(y+4x+2y=0_¥) 2yx2—cp (x—28)=4ybx.

6:) 2x2- (6cx—10|<)x—30cn<=0.
375. Aeifore om 1y tlowois x2+mx+k=0 Exa ouppérpous pifas, Stav:

o) x=(“;d) (’L;-?‘). p') w=A+ - bk A K ovuuETpOUS.

376. Acifare, dm ol pigon TéV  KkeTwh
AP,y elven parypaTikol dp1Busl +# Oxkal pFY-

a') atpxi-2apx+2p=0, B x24 20x+ o+ 2+ y2=0

y") x2—2)apx+17ap=0, 5') x242ax+a4p2-2py+y*=0

377. Acifare. ST 1) E§lowais (ax+ﬂ)'+(ﬂ;"+ﬁ1)’=0 Exer pilas avTaoTikas
tav Bo,—ap, 0.

378. *Edv al pifon Tiis E§iowoecs axi+ 2px+y=0 elven gavraoTikal Beffarre
51 kad ol TS ml+2(u+ﬂ)x+2ﬁ+y+a=0 elven Errioms gavraoTikai.

379. Aelforre, &, tav al plGar THS thiodaews 8atx (2x—1)+ p2=0 elvan qav-
Taorikai, ol Tig 4atxi+pr(dx+1)=0 6 glvan Tpaypamikal kal &wicol

‘Opas Beutépa 380. A Tivas npds Tou p ol kareTipw Eodoes
Exouv pllas TporypoTikds xai Yooy ;

o) 2uxt+ (Sp+2)x+4u+1=0,

YY) (4 1)x2+3e—1)x+u—1=0,

7. EXEZEIE EYNTEAEETQN KAI PIZQN THE ax'+Px+y=8

thwohoswy  elvan pavTaoTikal  &v

p') 0,5ux2—(2u—1)x=3u-2,
§') (2u—3)xt+ux+p—1=0.

§ 174 'Ex ToU Tumou 16V pil@v Tiis E§1oDoEWS ax?+Px+y=>0
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Lt f 2 4oy = Aoy
EXOMEV : pr1= f-”_+|12l3a—, o B_PEG (1)
‘Eav pév Tas fodtnTas alrds pooficwuey kaTa péAn, euploxo-
LEV pl—i—pg—'—zﬁ—ﬁ 5—, E&v B¢ TAS TOAACTIACCIAOWUEY KOTG WEAT),

LI £ *Aay) (—p—Vp—4
T, .. uyza(z P/ p—Aay)

Eis Tov &pifuntnv Tol xAdopaTos Exopev v& TOAAXTTAGGIGT W
pev tas ouluyels ToooTnTas —P —er|3‘1~40()/, ﬂBﬁVB“—A‘-}ory‘ fiTol T0
&fpolopa el THY Siapopdy T@Y —B kai V;B’-’—Ja‘cry, Eopéves TO y1vo-

pevov auTtd elval PP—(P2—4ay)=4ay. "Apa EXOMEV pipe= %: -Z«.

M.y Tfis iodoews 3x2—5x-+6=0 T ptv &bpoiopa T@OV iy elval

; : 6
TO 8¢ ywopevov 7= 2

5
=

§ 175. AoBévrog Tob &bpolopatog xal tod yivopévou 8V0
&plBp.dv, Suvdpeba va eDpwpmev adtodg S1d Tig Aboewg EELow-
cewg B Babuob.

Mpdrynam, &v P elvan 1o &Bpolopa kad y TO yivduevov TéV &pi-
Buddv, ol pilar THs E§iowoews x*—Px+y=0 8& elven ol [nToupevo!
&pibpol. AidTi, &v x TrapioTéyn TOV Eva &piBuodv, & &AAos Ba elva!
p—x. Olfrw 6& Exwuev x(P—x)=y 7| x*—Px+y=0. (1)

‘0 els @ &Vo &piBpdy elven pia TV pildv THs E§iocoEws
(1). ‘O &M\hos &piBuds B& elven xar’ &védyxny 1) &AM pila s (1
51671 Td &poiopa T@Y So p1ldv avTiis elvan B, doov kal TO &Bpoioid
Tév 800 &pBpdv. TLy. &v 1o &Bpoioua Tdv &piBuddv elven —4 xad
16 ywduevov — 45, ol &piBpol B elvan pilan THs x*+4x—45=0, A7
ol 5 kad —9.

§ 176. llapationo. Té &Bpoioua &Y pil@dv Tiis E§1000ERS

ax?+Bx+y=0 looUran uét — 2"Av 16 a Telvy els 76 0, Mg PO

f) €lowats &vdyeTan els Ty Px+y=0, Tiis émoias #) pifa elvon — %
‘H &AAn pila Tiis Bobeions tEiodoews B& Teivn els TO f-o0. Tpdypa™
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freIdn To— P relver elg T (+) &mapoy, f B¢ pia pita THs EE1owoEws
a

Teivel eis TO —-%—, f &\An 6 Telvn els TO + oo.

'AcxfOo€ELS

‘Opds mwpddTn 381 N elpedi 16 &Bporoua kal Té ywopevov TdY Py
Ty kérwd Ehobowy xwpls v AuBouv : . ,
«) 2x2—4x—3i0 B Ix2+8x—12=0, y') x:—7x+10;02.
382. ‘Ouolws T&V: a') x2+ 2cﬂ[——;2c(2' .B) x2—4ox=—3a®.
383. EU &Any pllay T@v EQowoEwy
; :e?ix:i;x+6=0, &v # pia elvan 2,

; 1
B x‘—%)x+l=0. &v f) pia elvan 3

= & 1 pla even a.
" x2—(a+p)x+ap=0 . -
‘Ousa Z’ )E € u-r(é pa. 384. a') "Av pu Ps v plfn Tis ax®+Px+y=0 el-
PETE T B v o, B, Y- _ ‘
B T‘i;p:flpeﬁﬁ 15 pyi+pyt TGV PUGY Py Py THS ax?+Px+y=0 xkal dxorol-
buws 1o pﬁ+p,' S1 TV OUVTEAETTOV TS thohoEews. .
385. Evpere T &hpowoua, Td ywopevoy, THY Siagopdv, TO ?pr:a::&;mv. Te-
Thaydve AN &y pidv Ths x24mx+k=0, Xwpls ot
puY;;m\;Eb';c:mT:: &?pic;‘:u; T&vpmpcxycbvcov T pi@dy TéY k&Twh tiowoewy
Xwpis va AuBolv aUTan: .
PIS vca,) xﬂ—;x-{- 10=0, g') x4 5x_.7=0' Y) Ix24- ‘,]1_6=q' ¥
387. TpoobioploaTe TO A, DOTE 5 &Bpoiopa TEV TETPAYGVWY TV PtV
7 : = Tven .
s tEiodotws X3+ (A—2)x—(A+3)=0 va € n W e
3%; Mot oytors TpéTEl V& Urrépyn weTady v P xal y, va al plGe s e
Bz, : =0 Eyouv Aéyov A A . b
E;:‘B xE;-pE::u";émv E-:(G'w a, B, v, lva, o plten Tijs tErowoews ox?+Px+y=0
! ” v, R :
E'"°‘3§0V¢1:;’:;5‘::;’c:1: C’;&Vﬂ xal y, G@oTE 1) Siapopd TGOV piEdv TS tEiohoEws
X4 Byt y=0, elvn 4, TGV B KUPwY TV 208. '
391. Tpoobiopioarte TOV v, oore al pian Tis Efrowoews 1
(a—B)x2+2(at—p2)x+v=0 v elvan foc f vdl Eyouv iywéueuo:& .
392, Tlolav Tty TpéTEl V& fxn TO Y, WOTE :‘lépf,m IﬁOgTS .m.;;
3x!~10x+y=0 v& elvon pryadiai ; Na #&youv y1~ uevov' i e
393. TlpoobioploaTe TO V) oore ol plgan Tis Efiowaews xxl_sx,H,f et
TAnpoUv Tas EEfs OXEOENS. a’) pr=Pu B) p1=3pPs ) F‘-":Psi:t -: .0
394, To ovrrd Bia Tés oxéoEs: o) Ip,=4ps+3. B) pit+p.i=40.
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8. MEPI TOY IMPOZHMOY TQN PIZQN THE ax?{fx+y=0

§ 177. AobBeions Tiis éflowoews ax®+Px+y=0, Suvdneda va
Biakpivewpey, Troiov elven TO TrpdonuoY EKATTTS TGV pi{&v alrTiis
&v elvon TparypaTikad, Xwpls v& Avcwpey Ty Efioworv. Tpds ToUTo

TapaTnpoUpey, 6T1, &oU elvan pipe= {' Kal p+pPe=— %, gmeTon, 6T
éyopev TOV EEfjs Trivaker.

Ipéonpa tdv pllev The €éElowoewg ax’+4-Px+y=0.
av B’—4ay ) 0.

lov. "Av elvar —E— ) 0, ai pilat elvar dpbompor - Betixai piv av
elval xai — % 5 0, dpvntinal 8¢, dv elval to — % (0.

20v. "Av elvar— {— (0, ai pilat elvar érepbampot - dmoAVTWS

peyadutépa ¥ Betinh pév, dv elvat xai —-% ) 0, §) dpvnTixy 8¢, AV

oL (0.

a

3ov. "Av elvar ¥ = 0, ¥ pia pila elvar lon pé 0, H 5& &AM
pe — g'

*Eortw m.x. 1 tflowois x*+48x+12=0.

"Exouev P—dory = 64—48 =16 =BeTikés. “"Apa ai pilar py ko ps
elvan TpaypaTikal. ‘Emaidn 8¢ pipa=12 ) 0 ko py+pe=—8 (0, B elvet
GpvnTikai.

'Aoxfoerg

395. EUpete TO ofjua Tdv pil@dv TéV kdTwh tfiodoewy, ywpis va AufouV
aUTal :

a’) x2-8x+12=0, B') 6x2-15x-50=0, y') 7x2+414x—1=0.
396. ‘Opoiws Tdv EEfs :

a) Tx2-53-1=0, B) x2-3x—4=0, Y) 3x2—4x—-2=0,

5) x2-3x+2=0, ¢') x2+3x+1=0, ot1') 5x2-15x—-1=0.

9. TPOIH TPIQNYMOY ax?+Px+y
EIZ TINOMENON IPQTOBAGMIQN MAPATONTQN QE npoz X

§ 178. "Eorw &m [nTeiTon v& Tpari} TO Tpidwupov ax?+-px +Y
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- b .
£ls yivdpevov TraperySvTwy. "AV P1,Ps elvan ai pilen Ths o +px_‘|_},‘ 0
o Gmoion Aéyovtan Kai pilen TOU Bobévros Tplwwipoy, B elval

S
R (1 prps= L. (2)
“YrroféTovtes TO as-0 ypdpouev 6 Tpdvupoy G EERS ¢
P 2/
ax+px+y=a(x*+ -+ X+ )
*AvTikaBioTEVTES TO P ¢ 70 toov ool —(pit-pe) & ThS (1)
(o4
kai 1o Lt TO papa ik THs (2) EUpIOKOUEV &
x a %
GK2+BX+Y=a[x2—(pa+pe)X+Pnpe]=G(X'—pxxHPaX+plps)—
:a[(x#pl)x—pg(x-—p,)]=or(x—p.)(x—pg).
"Hror 16 axt+Bxty=a(x—p)(EZ—ps)-
Aroxpivopey TOpa TS £Efjg TEPITITATEIS ‘ ' :
lov. "Av ai pifat p1 xal pe €lvat mpaypaTixat xai &viool, 04
Exwpey a x?4Bx +y=a(x—p ) (( x—p2)- 2
20v. “Av elvai p, = ps, 8& Exwpev a x24 B x4y = a x—p1)*%
3ov. "Av elvar pa =A+8i, pg=1—51 (prydbdeg u‘\.;tuyag), 0
i =( x— 61, xa
Ewpey x—p; =( x—A)—b1, x—ps =( X 7\)4_' ’
(e N (o) mal (20 —8I[(x—A) +Bil=al(x—2)*+51].
"Apa : ax’+B x+Y =a[( x—A)2456%]. "HroL :
To tpubdvupov a x+p x+Y tpémetal €lg yvopevoy pev tod
a ¢nl §vo mpwroPabuiovg naphyovrag Mg TpdS X, dv al pilar
Tig ¢Eowoews a x'+P x+Y =0 elvar mpaypatixai xal dvigol,
el yivopevov 8¢ Tod a éml &v Térelov -re'rpdyw‘vov 7 &l To d6por-
Oua Svo Terpaydvwy, dv al pilar Tiig EElowoewg elvar loat §
Hiydbeg (ouluyeis).
My Si& 16 2x*—3x—2, o0 émolou ai pifan elven 2 xad —0,5,
Eouer 2x*—3x—2=2(x—2)(x+0,3)- : :
. Autd < 2x2—12x+ 18, ToU érofou ol pilcn elvon foan pé 3, Exomev
2x2—]2x+ 18=2(x—3)"

10. EYPEZIEZ TPIQNYMOY B BAOMOY EK TQN PIZQN AYTOY

§ 179. “Otav SoboUv ol pilan py, pe EVOS Tpiwwipou P’ Paduol
5 Trpds x, ToUTo B& lgoUTon E (x—p)) (x—pa)=X*—(P1+P2)X 4 P1p.
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ToAAGTTAGCTIaouévoY TO TOAU &l Trapdyovtd Tiva oTafepdv."HTol
Buvdpeba v& elpwpey TO Tpiwwpov ToUTo ( TrapoAerTopévou ToU
oTafepol TapdyovTos ) €k TV pilddv olTol.

M.y. T& Tpiowpov, TO Exov pilas Tas 3 kai 12. B& elven Toov
ut (x-3) (x- 4 ) = =3)(5) =2 w0 8 3 wal

elvan piden Ths tEiowoews 2x*—7x+-3=0.

(ile]

3
2

'AaxfoeELg

‘Opds mwpwTn 397. N& Tpamouv els ywopeva Ta Tpiwwwpa :

a’) x*-9x+18 B') x+4x+3, Y') 2x243x—-2,
&) 2x24+12x+18 £') x2—4x-5, ot') x2-5x+46,
398. Na dmAcmoinfouv Ta k&twd kAdopoaTa :
a’) x_z:§_x+_6' B x2+4_xﬁ_§' Y) x2410x+21 ¥
x2—-7x+10 x2—4x--5 2x2+ 12x+18

‘Opds SeuTépa. 399. Elpere tflowcy P' Pabuol pt ouvteheoTds &kE
paious Exoucav pilas :

«) 3xal0,5 B') 342, Y') 4+V5, ) +ilf2

8) atp, o) axlB, Z) ailp, 1) atla

400. ZynuatioaTe Tas Eiiowoes Tas Exovoas pifas TO &Bpolopa kal TO yIvor
pevoy TV pii@v Ty k&Twd Eficwoewy :

& Px=5.,. -B oy VA
«) --’;x— - =1 B xz=|3(2x-V3),

Y) x=+;a( T"_‘i]) =20p(x-ap).
o B

401. Ixnuarioate Thy Efiowo iy Exouoav pllas T& TETpdywva TGV P
L& Ths tEiootws V3xe+J17x+ V5=0,

402, SynuaticaTe Tds Efiodoe Tds Eyovoas pifas Tous kUPous TdY piG@dY
Tov tflowgewy 1 a') 2x(x—a)=af, p") x4 ax=a?p(p+1).

403. ZynuatioaTe v SeutepoPdbuiov iowaty, yvwoToU Svros, ST & ouv”
TeAeaThs ToU SeuTepoPadulou Spou Tns elvar 7, ToU TpwroPabuiov —14 xai f
pia T@Y priédv 5.

404, ’Edv x;, X, tlvan al pliar Tfis E6iowoews ax24-Px+y=0 7 Tfis
x2+Tmk+k=0, oxnuaTtioaTe Tds tfiodoes Tas éxoUoas Tas kaTwb pilas:

U') xlﬂ' x.!} ﬁr) *"Xlz' _xgzl Y‘) xller 3‘1"22- 8') xI.L:sz!‘ 2xl_.-.‘§p
’ ' g = ). n NiTXy XX
£) X;—2X,, Xp—2X;, or') X, 24X, X;+Xe% &%) pTn > =
: 24 BX Xab VX2, VX2 Cod X SR gy X ST
N') oXp? P Xa+¥X,® ¥x APy Xyt axgf, ) =
. t I 1

5
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405, ’Edv X,, X, elva piCaa TS EE100oEWS ax2+4 px+y=0, UmoAoyioaTe Ty
Ty TEY TrapacToEwy, XWPls v AuBi 1) FE‘UWU;S? 3 &
) (oxy+ P+ (exa )% P (Bxy -wq)(ﬂxa_ Y
Yo (YX1+[3)*2+(YX:4;5)-“ Y
406. "Eav X,, X, elvan al pifon Tfis tEi0moEws 5x--vl?x—+-‘1106,.u110,0710-aﬂ
T Tipfy THS TAPaTTATEWS xlﬂ—xl‘lxﬁ-x,xgﬁ—xgs. Xwpis va ?.\u r;\ ﬁlsgtcm-c:tg_
407. *Edw X,, X, elven pilat THS tEiooews X2—2x—35=0, UmohoyicoTe THY

T ; Xt Xy Xt ic v Aubfi 1) tflowons.
TNV THg TapaoTAoEws JT—J =g ywpls v

1

11. IPOZHMA TOY TPIQNYMOY ax I-Bx 4y
AIA TIPATMATIKAZ TIMAE TOY X

§ 180. “Eotw TO TPIWVUHOV ax’-'{—f}:f-%—y kai 871 TO X Aauﬁd_l
VEL Trpory HOrTIKGS Tipds. YAv o pilan C(U'T(?U”Pl, p. elval Trpary HOTIK
xal &uigor (EoTw BE OT elvan pr(pe), B& ExoouEV

ax? 4 Px4y=a(x—p1) (X—P2)- | }

a’) "As UTToBETWUEY, &1 of Tpal ToU X elvan )mxpo-nspm ‘-rm{
P, Eropévws Kai TOU Pa. ToéTe T x-—pj, X—P2 EIv'cn c:pvn-n:d, -1-: 5t
(x—p,)(x—p2) (60§ y1vOHEVOV &pVnTIKEV Trcpcryovrc:w) elvon Bemi-
KoV, kad TO a(x—pr)(x—p2) O Exn TO TpOaTKOY TOU . .

B') “EoTw, ém of Tipad ToU x elvan L.lEYOI?\'U"‘r!:ch'n ToU ?2, ‘ outveos
kai ToU p,. TOTE T& X—P1 kod x—pe €lvan BeTika, SW‘?ﬂS Korle i ,(X—Pl?
(x—p,) elven BeTixov, 1O B Y1WOpEVOV a(x—p1)(x—ps) B& EXn TO
TTPOO;];‘O‘:A:O;-”?).%O‘WUEV, &t al Tipad ToU X eTvou L:\EYCQ\\'JTEpou !‘roﬁ
P1, SAAG WIKpPOTEPQL ToU pe, NITO P { x { pe To-rs{ TO ;'Jév 3.;_1;)3 € U?“
BeTicdy, TO X—p2 &PVNTIKOV, TO Bt ({t—pl)(x—pe) E \{m o:p-vn-nxo? (cos
Yivdpevoy SUo ETepOaTiHwY TraparydvTey), &pa TO a(x—p)(X—py)
¢ 5 {geTov TOU . b
3 ;F))ngvuz: pd:v:oci p. elvan focu | prydades ipleuol'-éu yivsl- 5'la T&-
Sav Tipfyv ToU X POy MATIKAY kad Sidpopov TV 1LY, ; Tflwwuov
el 16 Tpdonuov ToU & AT, G pev EI\iO:l pr= ped;re ax +ﬁxj2,
= a(x—p, )% "HTor Exel TO 'rrpém'\u?v 'rﬂou a bk Ké.,: x;&ipl, 6\,
8¢ o pilen elven piybes &V yével, TO aX -{-[':';'x+y TRETETCL EES Y“’;
MEvoy ToU « Em TO &Bpoiopa BUo TETPAywVV, éroptveos Exel T

Tpdonuov ToU a. 'Ex TV &veTipw OUVKYOMEV OTL:
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“Otav 16 x AdPy TNy mpaypatixhv xeiwévny éxtog TOY
pLEOV ol TpLwvidpou a x4+ x4y, TO Tpubvumoy Exel Td mpo-
anuov tob a, évd S1d TRV Tob x xelmévny, petald Tdv pt-
Loy éyel mpéonpov Gvribetov Tob a.

'Aaoxyvoetig

408. A Troias TpaypaTikds Tds ToU X T& k&TwH Tpiovuua 84 Exouy TI-
Has GeTikds ; dpynTikdc ;
a') 2x2-16x-+24, B) —-2x2+416x—24, y') 2x2-16x+32, &) 0,75x2—6x+ 1.
e) x2-Tx—1, oT’) x24+x-1, g') 2x2—6x-3,
409. ‘Opoiws Ta TplWUNA :
a') -2x2-16x-32, B') 2x2-16x+40, y') -2x2+16x—40, §') —x2—3x4-2.

12. GEZIZ NNPATMATIKOY APIGMOY QZX IIPOX TAZ
PIZAYZ TPIQNYMOY

§ 181. AoBévros ToU Tprwwipou ax?4-Px+y kai &pifuol mpa-
yuaTikoU EoTw A, {nTolpev va edpwuey T Béoitv alrrol dos Tpds kabe-
piav T@v  (OmotiBepévwv mpaypatedv) pilldv T Eiocoews
ax?+Px+y=0, xwpis v& AuBy ol

MapammpoUpev, 671, &tav TeBf] x=A es 16 Tpidvupov, &av TO
aA*+PA+y Exn mpoonuov &vtifeTov ToU Trpocrjuou ToU a, TOTE
ai pilen elven mwpaypaTikai kal &vicor, & 8¢ A TepiéyeTan petady
TOUTWV.

"Eav Spws 10 aA?+-BA4-y Exn TO Tpdonuov TolU «, TéTE & A keiTal
ExTOs TAV PI{@Y ToU Tprwwvipovy, EoTw py, p. (Bvdd UmroTifeTan py(ps)-
Mevel va elpoopev, Gv & A elvon pikpdTepos Tfis pikpoTépas pilng pi. 1l
HEYOAUTEPOS TS WEYQAUTEPOS pPs.

Mpos ToUro dpkel va eUpedij, Gv elvan pikpdTEPOS ) pEycAUTE
pos &mo dpiBudv, o omolos va mepExNTal peTalU TV pildv. A1oT
av elvan pikpdTepos &mrod ToloUtov &piBudy, ToTE, BeBopévou, ST1 lval
6 A exTOs TRV pildy, B& elvan Tpopavds Tpd clrdv. 'Eved &v elval
HeyoAUTEpos ToloUTou &piBuol, Ba elvan & A petd Tas pilas.

"ApiBuos Suws Treplexouevos peTalU TAV pildv py, py elvan ©
= 2% 6nA. 1o Nuabpoiopa alrd@y, 810 ék Tiis py { pe TTPOKUTITOUY al

2pi(prrpekai pi+ py{(2py, ENA. 2, (pitpp ( 2p,, OTOTED, ( P%E' (pr
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"Av v el P . v elvan Tpo T&V pildv, kai &v
Av oo elvan A (=55 © A B& e P pil

A) — 2£ & A Ba elvan peTa TAs pilas.
u ~ < \ A !
"Ex ToUTwv OpileToan 1 Bégls TOV A G5 TTPOS i plgagz.l
Hapadelypara. lov. "EoT, &1 BiBeTan TO TpicdWpOY X2-3x—2
A g i e < h A 1
ki {rToUuey v eUppEV hv Béoy ToU —1 T.X. QOF TPOS TAS pidas
U s v el v aTan.

Tob Tpiovipoy, Ywpls va edpeBoly aUTX )

Egpim«ouw Trp&dTOV TO onueiov ToU (—1)2—&—3(?1)—2. TOU"[‘?
8iBer EEary Suevov 1—3—2——4, dnAadn gTepooTHOV TOU cuws?\ngSu
1 100 x2 els TO SobEv TPIOVULOY. “Apa & —2 TIEPIEXETAL peTall TGV
PGy TolU SoBévros TPIVUHOU. ) ’

“Eore, 6T1 B1& TO cUTO TPIGVUHOY [nToUuev THY chw TOX-
ToU &pbuou 1 g Tpods TOS piles Tov, )ﬁwpis V& Eupe?o\;v :;-rc;;,
Elvan 12-431-2=2, &nAadf Sdudaonuov ToU auvrs?xsmoiuml *r&wcm_
X U o i pl aTIKA :
Emeira maponpoluey, o1t &l pilon flvm -rjpcxyu ey
B16m1 A = 9+8 ) 0. To fmddporopa TwWY pilv elvat — <-.

&h 1 B0 3L e dlven pETR T&s pilas, BnA. pey aAUTEPOS
T] ) e

T AuTépas pilns. S g ‘

E ;?vu 'Eo*ico -Frabg'rptcbvuuov _3x24+-2x+1 xai &Ti {nToUpev TV
Béary 'rc;(] 0, g Tpds TAS pilas Tov, xwpi‘g va eupsﬂox:rzv. cn.r'rcni_—1

Ottopev x=0 els TO TPIVUHOY Kol eUpioKOMEY —?-0 -q:2-02+ =1,
fitor ¢€arydpevov repdonHOV ToU a=—3 uuv'fs?\eirrou -E.OU x~ glg 1O
Bobiv Tpicovupov. 'A‘:xx 16 0 TepiéyeETCal perafy TGV pridV 00 'r:piw—
Wiou, A& 16 aitd Tpicovupoy, &v [nToUuev Th Béow ToU &pif-
HoU 2, #youev —3-2’+3-2+1=—12+6+1=—5, fito1 dudonuov ToU
Q‘-‘=~-3' “ErreiTa EUPIOKOUEY, &1 ol pilon elvan ﬂwumtul ml &vi-
oo 5.1611 A—=4+12)0. "Apx TO 2 KeiTal teros TRV prld@v ToU TPK-

2 _ 1 i2 Y, Spa T2 elvan peta
@wipou. Elvar — %:—2_(—_"3)- Sl Joare SRS

T&s pilas, SnA. HEYSAUTEPOV s peyaAuTépas pilns TOU TpIVUKOU.
'AoxoELG

410. Tis f 8o v 1, 7, 5, —5, —1 &g mpos Tas pilas TWY EE10moEWY -
) xt+3x—4=0, By 2x24Tx=1=0, v') x2—4x+3=0.
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411. EUpete Thv Béorw ToU &pifipol ) —2- By -1, ¥ 05 &) -0,25 &5

RS- Tas pifas EKATTOU TGV TPIWWHWY :

a’) 2x2-6x+1, ) —x2+x—4, vy Tx2—4x—1,
r 2
8" }é — -?(-; -1, e') 3x24-6x—4, oT') —x2-7x-2,
w X X ;
5 okl n') 4x22Tx+1, 8') 0,5x2+0,6x—1.

13. EYPEZIE TQN IIPATMATIKQN PIZQN THE EZIZQIEQE
ax?+Bx+y=0 KATA ITPOZEITIZIN

§ 182. ’Edv, Stav x=A, ki x=A, (8mou ol A, A, elvan &pi-
Buol TrpoarypaTikol ki Sidgopor peTalU Twv ), TO ax®Px-+y Aap-
Pavn Tuas étepootipous, TOTE 1 Eflowats ax*+Px+y=-0 Eyer piLas
TpayHaTIKes kol &vicous émedrn), &v ol pifon floav foon 7 wyadl
kal 16 ax®+4-Px+y obbémote B8 fiAAale mpdonpov, doTe va EAGH-
Pave Tipds ETepooripovs' TavToTe B& fTo dudonuov ToU o (§ 180 &)
Metafu 8¢ TV A, kal A, mepixeTan pla @Y pilddv Ths E1owoEws
ax?+-Px+y=0. Aidm, &v p, kai pe elvan of pifoa ToU TpIOVUHOY
ax?4-Px+y, émadn Siad x=A;, x=A; al Tipad ToU TpLrwVvipou elval
ETepdonuol £ UmroBéoews, pla #k TV TGV altdv B elvon Spo-
onuos ToU o kai 1) &AAn &tepdonuos Tol a.

“Apa, els & TGOV Ay, A Ba elven dvtos TV pifdv kal & &AANOS
EkTds aUTV.

OUraos &v Ag ) A, kad pe ) py B Excopev ) Ty Sidraliv p; A; 0 Ae
A ™Y A p1 A pe &k TGV dTolwv @aiveTal, ST peTafl A,, Ag TrepiE
XeTan pla pévov pila, eite 1) pp eiTe 1) p,.

Emi 15 18146mTos aUTiis otnpilduevorl Epyaldueba cs EERS
B v& eUpwpev Tas ( TpavpaTikas ) pilas é§lodoeme KaTd TrpooEy”
yiow (&v btv eUpiokwvtal dxpids ).

"Eorw 1) éEicwols 8x2—-2x—3=0.

Oétopey &vtl ToU x BUo dpiBpols ( TparypaTikous ), doTe T
tfaryopeva, T& omoia B& elpwuev £k TS dvTikaTaoTdoews ToU X
el T Bx2-2x—3, va elvan Erepdonua. "Otav x=0, evploxopev -3,
&tav x=1, ebplokopev 3. ‘Emopévas petafyu 0 kod 1 mepiéyeron pid
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Pia Tfis EE10GOTEWS. Aappévopey Tdpx THY péanyv TIEHY psmgu ToU
0 ked 1, BnAad Bétouev x=0,5, &e ebploropey 2—4 =2 tropéveos 1
&veotépe pile epiéyeTan HETAGY TOU 0,5 ke ToU 1.°H péon Tipn petau
ToU 0,5 kai 1 elven 0,75 xad dvrikadioT@VTES el THv Sobeicav éfiow-
o x=0,75 eUpiokopey, 6T1 1 Tipd) ol ToU x elven pila THS tLioc-
ot “Oray x =—1, Exopev 8423 =7. "Apa 1) &AAn pila epiexe-
T perafy 0 kai —l. (TMpooeyyioaTe meprooéTepoy, T eUpeTe ol-
Ty ). Toév Tpémov cuTdv THS EUPEOEWS TTPXYHATIKGY PILEY KaT&
Tpootyylow BSuvdpeda v EQAPUOCWUEY Suolws kai els E§lowoes
QvwTépou Padpol.

'AcuNOELG

412. EUpete p¢ mpogtyyrav 1&g TpayHaTikds pias TGV k&Twh E§rowoEwy
81 Tfig peBdBou Tiis wpooeyy loews (kv Bév evploxwvTal dxpIPdds kad pE ekoAiav).

6 ax w5y 13 B) 3xt6x+2=0, Y 2x43x-8=0,
8) x3_3x245x—1=0, ¢) 2x246x-5=0, oT) x34x—1=0,
(:') )(“_3)(3-*-4)(2_3:0J n) x‘-—3x“-—x+1=0.

14. AYEIE ANIZOTHTOZ AEYTEPOY BABMOY

§ 183. M&oa &viodTns TOU Sevtépou Paduol dos pds Evar &
YvwoTov, foTw ToV X, elvan év YéVEI TS HOP‘PﬁS qx2+Bx+Y)0’
il ax?+px+y (0 (&mov UmrotiBetan &1 elvan o 5 0).

‘H Seurépa popeh véyETal els THv Tpd™Y, &v GAAGwHEY T&
Ofuara vty TAY Spwv, STE M &wioéTns dvTioTpépeTan. “QoTe
Toa &viodTns ToU SEUTEPOU PaBuol duvaran v& Becopnbi}, 6T elven
T popefs axi4-PX+Y ) 0, &mov T& o SUvartan v elvan BeTikdv 1
d‘Filﬂ’]'l’ucév.

A v& Mowpey Thy dnoémra axt+pxty )0 (1) mapam-
POUey &1, &V TTQPOCTHOWHEY Ut P, pe TS pilas ToU Tpiwwkou
THs (1) kai UTrobEowHEY, &n elvon TpaydoTikal kal &wicol ( EoTw
P pa ), & Exwopey cxd+Px-Hy=a(x—ps)-(x—ps). ZnToUkey vax €0-
Poopey o ipds ToU x, Bk T dmrolas TO @ (x—p1) (x—pe) elven Bemi-
Kby,

*Av elvon 1o « ) 0, TO GvoTépw y1wbuevov, & yvwaTdy, ylvera
BeTindv Si& x Py kad X ) Pe. *Apa of Tipal ToU X, ol EraAnfevoucan Thv

14

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoAmkrig



210

dviodTnTa, elven wavTes of TpoarypoTikol &pifuol of pikpdTepor TS
mkpoTEpas pilns p, kai ol peyadUTtepor Tfis peycaAuTépos pe ToU TPI-
wvJpou.

"Av elvan a{ 0, TéTe Bia Tas TipGs ToU X, ai Omoicn TrepiExovTal
pETalU T@Y py Kal Py, TO yiwduevoy a(x—p,)(x—p:) Exel onpe &vi-
BeTov ToU a, BnAadt) OeTikdv. ‘Emropéves ai Tipai ToU x ai éwoAnBeu-
ovoar THv (1) elven TévTes of paryparTikol &pibuoci, of dmoior mepié-
XovTal PETOEU p; Kai po.

*Av ai pilal p, kai pe elven focn kad elvon 16 @ ) 0, TOTE ik TTETAV
Tipfv Sidgopov THs pilns Tol Tpiwvipou TO yivdpevov o(x—pi)’
elvon BeTikdv. AnAadn TéTe TéVTEs of TpaypaTikol &pibuoi éxTds TS
p1 EmaAnBeouy THY AvigdTnTa.

“Av Spws elvan 10 a{ 0, f) dvicdTns Bév EmoAnBeleTan Six kapuiay
TIUHV TrpaypaTikny ToU x. AdT ToTE elvan c:u(”-‘r[3)(+y:cm(x--—p:)g
kai dgol 1o o elvan &pynTikdy, TO a(x—p;)?* elvan &pvnTikov Sia Taoav
TPy HaTIKTY TNV ToU X, EkTos Tiis py, B THv otroiav pndevileTo.

“Av ai pilan p;, ps elven piyddes év yével, 1) dviodTns EmainfeveTad
Bid TEoGY pEV TTpCryUaTIKN Y TIMAY ToU X, &v elvan a ) 0, 81° oUbepiav
B¢, &v elvan o 0. A1dTi 16 TPrcdovupov Tiis (1) foolran pé TO yivouevoV
ToU a & T &Bpoiopa BUo TeTpaydvwy, fiTor Exel TO onpeiov Tol
a 81& Twacav TpoypaTikhv Tiuny ToU X.

“Eotw m.X., 11 InTEiTon va Aubij 1) dwmodtns x*-2x+4-8 ) 0.

Al pilon ToU Tprwvipou x?—2x 48 elvan pryddes kai elval
a=1)0. "Apa 1 &wiodTns dAnbelel Si&x TEOQV TPAYUATIKNY TIHNY
TOU X.

"Eorw mpds AUowv ) dviodTns x*—x—6 ) 0.

Al pilan ToU Tprwovipou x*—x—6 elvan af —2 ko 3 kai 16 a=1)0
‘Emropévaxs ai mpoypaTikal Tipad ToU x ol émaAnBevoucan Ty Gvi
oomTa elvan al x )3 kai x (—2.

§ 184. “Eorw, 6T Exouev Y. THY &VioOTnTX.
x(x2—3x+2)(2x*+Tx+3) (x*4-x41) ) 0
MapatnpoUpey, 611 1O x?4-x+1 Exer pifas pavraoTikas, Gpa EXE!
Tipfv Gemikny 81° olavdniToTe TporypaTikNY Tipny ToU Xx. ‘Etropéves
f| BoBeloa dvicdTns elvan {oodUvapos pe THY Emopevny,
x(x?—3x+2) (2x*4-7x+3) ) 0. (2)
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‘O TrpéyTos Tapdywy X undevileton étav x =0, & B¢ BEUT.EPOS
X35 12, &rav x=1, x=2 kai 6 TpiTos Tap&ywV 2x2+4-Tx+3, éTav
- 1
A = 2' X = __3

Al trivee aUTol Tipal TOTOBETOUHEVO! KATX  OEIpav ueyEbous

1
elvo g ST

a') "Otav x (=3, & TPAOTOS Trapéywv Tfis GUIoOTNTOS (2) sI:
v punTikds, & (x*-3x+2) fa EXN 6 ofjpax ToU O'UV’TEN‘EO':'OU
ToU x?, dtav x (1, ETTOMEVES kol éTav x(=3(1, 0 x?—~3x—,}—2 f?cx- BN
TO Trpdonuov BETIKOV. ‘Opolws, & TpiTos Tapaywy TNS cxvlco-rn-rog
(2) & 2x24-7x+3, Stav x(=3, & Exm TO 1'rpc>0'q~uov T(iu GUVTE-
Aeorol ToU x2, fror feTikov. “OBev TO ywopevoy TV TPV TTapa-
Yévreoy Tis (2) elvon &pynTIKOV.

L ompa : Tven & 1K

") “OTav elven — 3 { X (— 5, O TTPWTOS Tapdywy € \vcn cipun-r . S
9 BeUrepos BeTikds (B1OTI TO X EXEL TIEAY KEMEVNY EKTOS e pi1lév
Tou) kal & TpiTos elvan &pynTikds (BI6TL O X EXEL TIMVY KEMEVIV HETA™
§U T&v pil&v Tou). ‘Etropévess TO YIVOUEVOY TGV TPIWY TPy OVTV
tlvan BeTindv. ‘

y") “Otav efvan — %(x (0, & TpP@TOS TTAPAYwWY elvan &punTikds

ol &\hor SUo BeTikol Kol TO YIVOWEVOV TRV TPIDY &p\‘:n-n'mv,‘
8') “Orav 0(x {1, & TPWOTOS mrapdrycov elven BeTikos, & BeUTepos
ETIos kal & TpiTos BeTiKGS, Gpa TO Y1VOUEVOV :rcov elvan enrmu_ d
€') “Orav Anedii 1(x(2 6 mpdsTos Kai TpiTos Tapdycy Tiis
dwcé'm'rog (2) elven BeTiol, & BEUTEPOS GPVTIKOS, GPX TO YIVOUEVOV
TRV PGy TapaydvTwy elval GpynTIKOV. ; ‘
o) Téhos &v Anglfj x)2, of Tpels mapdyovres Tiis (2) elvea
Betikol kad TS yivdpevov elva BETIKOV. ' ’ ; :
"Ex ToUTwv &meton &1 1 Bobeloa &viooTns ¢rahnBeteTan, &Tav

‘“3(!{(—'% A 8tav 0(x(1 7 oTav Xl

'Ev ytvel, &v EYwuev &viodTNTA Tﬁs UOP‘PﬁS' A-B-l: %0, émou
AB,T, TTapIoTAVOUV TTOAUGVUPA G5 TrPOS 'x Trpf»rrou. il Be\.rrépfu
BaBuot, euploxouev mp@TOV B Tivag TIHAS ,-rou X BRaoTTOV Y
AB,I", ylvercn Beixov kal H1& Tivas yivera ap\:n'rmov‘ ToUro e-
Ploxopey PonBoupevol &mrd T&s pifas EKAOTOU TWV AB.l.
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*AxoAoUfws ¢k TV Tiuddv ToU x kpoTolUpev s AUcEls T &vi-
odTnTOoS éxelvas, Bia Tds dmolos TO yivdpevov A-B-I yiveton BeTIKOV-

§ 185. "Av Excuev aniodTnTa Tiis Hop@fis -5-) 0, ducryouey aUTY
gls TNV igoBuUvapdy Tns &vicdTnTa Tis Hopefis A-BY0, &v ToAAammAa-
oldowpey T& &uica émi B2, &te AapPdvopev A—§?>O A A-B)0, TV
Omolav Efetdlopey KaTd TA GVWTEPW.

Auvépeba Spcws va Efetdowpey ywploTd oTe elvan A Y0 kol
A (0, kaBcs kai woTe elvon B ) 0 kad B ( 0 kai diohoUBus va kpo&-

. 5 = 5 = A ) . o A
THowey Ekelvas ek TGV TV ToU x Six Tas OToiag To . elvat
BeTikdV.

¥ . ) s 3 : -2
Eotw .. mpos Avow n dwiodtns 1+ i——f& ) i

1
x—
'E€ avrriis Exomev ThHv iooBUvapdv s 1 +E§—§%§)O fi. ThY

o'l (x—9+—(&:43)) i};:ll))_(x—b (=3 Yy 0, xod peta TNV EkTéAEoIY TRV

pdgewv kai THY dvarywyhv TV duciwv dpwv (&l Tov &piBunTHY)
- 3 x2—4x+1
EXoHEY TV vy b 0)

Al pilon ToU x*—4x+1 elvan 243, ol & Tob vapououcxo'roa
THis TeAeuTaias dvwTépw dvicdTnTos ai 1 kai 3. Oftovtes x=1 els
Tov &pBunThy Tis dvicdTnTos eUpiokopev E§arydpevov —2 (0. "ApS
1o 1 mepiéxeTon peTall TéY pildv ToU &pibunTol. Ofropev x=3 els
1oV &pBunThy THs dvicdTnTos Kkai eUpioxopey 9—1241=—2(0. "Ap
f| pila 3 ToU mapovouaoToU TEpiéXETal METaEU TEV pi1lddv ToU
&p1bunTol. OUTws Exomev 2—/3 (1 (3¢ 2+)/3.

TMoporrnpotpey Topa, &T1, éTav elven x (2 /3,7 x ) 2 —Q-V?—z-é
&piBunTns kai & TapovopaoThs Tiis dvwTépw dvicoTnTos elven Be-
TiKoi, fjTol alrn émaAnfeleTan. *Etrions &m1, &tav 1({x {3 xai of 5uo -
Spor elvan dpvnTikol, &pa TO xAdoua —(:—:;(\;_—ll) elven Be-rth:?j
Kol ) &viodTns EmoAnBeleTan. Evéy dtav 2|3 (x (1 /3 (x (2 +}3
1) dvewTépw dwnicdTns Stv EmaAnbedeTan, 810T1 of Gpor Tol KAGoUoTOS
slvan ETepdonuol Kal ETopéves TO KAGoUQ YiveTal &punTIKOV.
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‘Opas mpodTn. 413. Na AuBoly al k&Twb AvoOTNTES

kR e X
a’) x243x—4) 0, ) x243x—6)0, Yigrg .

414. EUpete Tas Tiuds TOU X 1&g dmaAnfevovoas Tas Buo dnodTnTOS :
@) x2-]12x+32 )0 kal x2-13x+22( 0, p) x*-3x+2)0 kel 4x2+5x+41 (0
; 415. N& AuBolv al dniodTnTes :
W (x=1D)(x=2) . x2—3x+42
a’) m ) L B >0,
‘Opds Seutépa 416, N& Aubolv al kaTwTipw dwodTnTes, av elvor
WB(y(s: a) (x—a)(x—P)(x—¥) >0, B) (x—a) (x—P) (x-y) (x-8) ) O.
417. N& Aubouv al &wiodTnTES
') 4x3-10x2+4+18x (0,  PB') 3x3-5x*+2x >0, y') x3-x+4x) 0.
418. Metafy Tiveov &piBudv TPETEl va mepéynTan & u, va 1y Eicwots
Wx24 (p—1)x+2p=8 #xn pllas TTPOCY HOCTIKGS uryadas ;
419. Tlolav Ty Tpémer v& Exn & A, Tva # x24 (2A+1)x ) —19 EwadnfeinTa
Y& nEoav mpaypaTikhy TRV TOU X

il
5xF1

1
i3 L L
x2+43x—2 ¥ I, )

15. IIEPI TQN TIMQN TOY TPIQNYMOY ax?4Bx+y
AIA TIATAY TAZ MPATMATIKAE TIMAE TOY x

§ 186. "Eorw X TO TPIOVUHOV 7x2—-5x+6.
“Av TopaoThowpey QUTO HE Y, f& Eywpev THV oUVEPTNOLY

y=Tx>-5x+6 (1)
*Ay T6 X GVTIKOTOOTHOWHEY HE play TIUMY TPy UATIKAY TCX.
ME x—3, TO Tpivupoy AcHPAVEl Thy TRy 7-3*-5-3+6. {20

*Av el ™y (1) Béowpev &vti ToU x THY TNy 3-+€ Smou TO
£ TaploTaVEl TTOTOTNTE TV mparyHaTikfy, 8& Exwpev G TIUHY
ToU w TV w=7(3+e)‘~‘—5(3+e)+6= 7(3*42.3e+€*)—5.3—-3e+6=

(7-3‘3—5»3—}—6)—5—?-2-3&4—7&"——55. (3)

E&v &mrd Ty iy auriy (3) ToUu  &aupbowUEy TAV Trpo-

Myouptvnu TRy aTod (2), euploropev Siaxpopdv TNV
703+ s)‘-’-5(3—+—e)+6#7-3‘3+5-3—6 — 7.2.3e4+Te2-5:.  (4)

"Av Thpa Umobéowyey, 6T 16 ¢ elvan ToodTns Goov BEAouev
Mikpd &moAUTws, TOTE K # mogétns (4) yivera Soov BEAopev
Hikpd ( &mmoAUTes ). AloTi ExaoTos TV BpwV TNS TEPIEXEL TO €, TO
STroioy SuvdpeBa va EACTTOOWHEY, OOV Béropev ( dmroAUTaws ). TMa-

Wneptomotr|Onke amé To lvotirouto EknmaiSeuikng MoAmkrig



214

parnpolpey Aotrov, 6Tt els EAayioTny ( ATTOAUTWS ) HETaPOANY TNS
Tipfis 3 ToU x &vmioToiyel fAayioTn ( &moAUTws ) peTaBoAn TAS
ouvapTriosws (1). A ToUto Aéyopsv OTL:

To tpuwvupov (1) elval cuveyés g mpog X 1) ouvexhg ouv-
dptnolg tobd x Sd v Ty Ttod x = 3.

AN olavdnmroTe TrpaypaTikny TIPNY kol G Béowpey &yl
ToU x els Tv (1), ebpiokopev, &T1 TO Tpirdowupov elval cuvexns ouvap-
Tnois ToU x 81 oAV TOIXUTNY TINMV TOUTOU

‘Opoics evploxouev, 61 &V Tpicdwpoy TS Hopgfis ax*+Px+Y
elvan ouvexns ouvdpTtnols Bik TECQY TpoyHoTIKAY TRy ToU X

Ka®® Suociov Tpdmov opilopev Tnv ouvéyeiav olacdnmoTe ouv-
apThioews ToU x. “Av B ouvdpTnois Tis ev elvan ouvexns Sidk Tiva
Tipny ToU X, AéyeTan douveyng Sia THV TNy adTnv.

Ex ToUTwv EmeTan, 671, OTav TO X HETaPdAAeTon  &md  TIvoS
TparypaTikiis Tiufis A els GAANY U AauPavov ouvexds Tos EvB1aE
gOUS TIPAS TAS Kelpévas peTafl T&Y A kal W, TO Tprwvuuov Ba pe
TaPdMeTan &mwd TR Tipfls oA*+PAfy els THY TNy a4 Puty
AopPdvov Tipds €v ouvexeiq.

B') ’E&v peTaPAnTn Tis x AauPavn &meipov mAfBos TporypaTlt
k&Y TipdY, of &moicn &mwd Tivos kai E€fis UtrepPaivouv TavTa &pi-
Buoy BeTikov ( doovBnTroTE peydAov ), TOTe Aéyouev oI alUTn Teivet
€lg 16 BeTundv dmetpov (+ 00 ) Kai TO OMUEIOVOUEY HE —»20. Eav
8t of Tipad ot &md Tivos kad g’ EEfs elven pikpdTEpon TrawTOS
&p1buol &pvnTikoU ( doovdfiroTe MIkpoU ), Aéyouev, &T1 ) X Tef Vel
gls TO dpvnTikdy &melpov (—o0) K&i TO OMUEIOVOUEV ME X—p—00.

"Eorw TO Tpidwpov ax+Px4y, Omou  as£0. Oféhopev va
eUpwopey TS peTaPEAAETan ToUTo, OTaV TO X uETaPGAAETa &d
—o0o péxpl + oo AapPdvov v ouvexeiq Taoas Tas Evdiapecous RO
yuarikds Tipds. [pagouev 1O 'rplcbvuuou cs EEfs :

aetsprryme (32 L B B)mal(xt £ + 1B
ey

MaparnpoUpey, 811, &v uév elvan a ) 0, T Tprdwwpov Ba Exn 6
Tpéonuov THs ToodTtnTos, 1 Smola elven évrog TV &y kuA@Y’
&v B¢ elvan a0, B& Exn &vrieTov Tpdomuov aUTHS.
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lov. *Eorew, 8m elvan 16 o ) 0. "Otaw TS X—p —00, Té(x+ 2‘2)'
3 in Ay Eosth sty B Bk ) .Blﬁﬂf‘}u)f,
— o0, tav 5t &’ avTol &ponpedi) O OPITUEVOS APIDUOS =57, HEVEL
Slagopd, 7 omola Teivel glg TO + co.
“Qoe, &Tav X — — 00, TO Tpicovupov Telvel elg TO + oo.
Eqw 10 x ouEdvetan ouvexds &mo ToU — oo Aappdvov Tiuds

HikpoTépas ToU — 2%, TO! XA zﬁa glvon &pynTikdy, SAAX TO TETPO-

Ywvov alTou (x+ QE)Q elvon BeTkov kai #AarTToUTal GUVEXGS
a
"“Orav 16 X yivn —2%:' TO X 2%: yiveron 0, TO b TpPIOVUHOY
YiveTon ﬁa-ﬁ'ﬂ??. “Otay T& x aufdveTan &md Tiis Tufs — % ouve-
(o4

X6 Telvov €ls TO + oo f TOCOTNS X “%{ elvan BeTikhy Kol avgave-

VETan ouveyds &mo TO 0 Telvouoa els TO + oo.
*Apa xkai f) Tiuf TOU TPICVUHOU aUEdveTon ouvexGs &mo TS
2 » 1
P .——’ Telvouoa gls TO + ©°.
4a2
20v. *EoTw, &1 elvan TO & (0. "Orav TO X—>—00, TO TPILVUHOV
: . e 2 piday iR
Teiver gig TO — oo, BIOTI TO MEV (x+ 2_c:) ke £ T reivel gl TO + oo,
T 5 2 p2-A4ay \
GAAG TO y1vOpEVOY & [( X+ 2_%:) = ] s — 00, trerdn elven a (0.
“ p \ . ; pe—4ay
" TET NN S Y U s g g
2a )

Tiufg — o -

“Orav & Xx—++400, TO TPIVUHOV Tefvel TéAY els TO —oo, Eveka
ToU &m elven o« { 0. "Hrou:

"Otayv 10 a )0 %ai 0 X perafaiieral ouveY@g Gmd —oo ...
400, TO TPLOVUROY OacrobrTal cuVEX DG dTtd 400, LéxpL Tob

i
Bovss

— P*—bay
4

—

wal émerra avdvetal cuvey®g [expt TOO +0, Srav bt

€lvar 16 a (0, S TV adThy ouLVEXT peraforfy Tov X, TO

-~ 3 ! 4o &

Tplhvupoy abEdveTal GUVEXWS Gro —>o, ylvertat o --h—-.Y nai
Ol attolTal TEALY CUVEY WS péxypr —o0.

y") “Orav upia T®V Tipddy, Tas oToias AcuPdver peTaPANTH

WoobTns, elvon pey cAuTpa Taody TGV GAAWY TGV TAnciov ol-
Yis, wéve Abyouey, &m aum e péyiovov Tis peraphTis
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Tovvavriov, E&v pic Tdv Tipdv peTaPAnTiis mood™Tos elval
HIKpoTépa TAY GAAWY YEITOVIKDY TIHOY aUTiis, koholuev otV
g\ayioTov THis HeTaPAnTHS

&) ’Ex 1t®v dvwTépw mapatnpoluey, OTI:

’Eav elval 16 a ) 0, 16 tpudvupov ax’+Bx+y €xel éAdyLoToy
otav x ————2%, elvar 8¢ W éaylotn Ty Tov | — &L:%Y

"Eav elvar 10 a0, to6 Tpiwvupov ExeL péylorov, dtav x =

B ; R 4o
— 55 » €lvat 8¢ N peyiom TpA Tou H — .

“Eotw Y. TO Tpiowwpov 3x2—6x+7. TO a=3)0 &px T
N S
s PR

Oftovtes x = | elipiokopey, OTI TO €A&yloTOV TOU TpIwwVUHOY
slvan 4.

Tplovupov Exel EAGKioTOY, OTAV X =—

"AoxnaotiLg

420. Ar ExaoTov TV K&Twh Tprwwuwy va eUpedl] TO péyroTov T EAdyioToV
xal S1& Tiva Tipny ToU X ovpPaiver ToUTO :
a') —x244x4-3, B 19x2—-7x+3, y') x2—7x-13,
5') 15x2+4x-7, £ )=x243x—6, ot’) 9,5x2—0,25x—2.

16. TPAPIKH IIAPAZTAZIE THE ZYNAPTHIEQZ J=ax?{Bx+Y

§ 187. "Eorw TO Tpicovwpov ax*+Px+y (6mou elvan o +0)
Aild v& TapacThowpey ypaikdds TV peTaPoAny abrol OéTopeY
y=ax?4-Bx+y 1)
kol Siokplvopey BUo TepirTidoels, UtrobéTovTes, 6T EkagTov Lelyos
TGV TINGY ToU X Kol Y TapIoTAVETal pé v oTuEioV EXOV TETUNUEVTY
v TRy Tol X kad TeToypévny THY TR ToU W O Trpods &Eovas
Spboywvious x'0x kal y'Oy.
lov. "Orav elvar 6 a ) 0.

Mveopilopev, 8T, &tav T0 x aUfdveton ouvey®s &mo —oo pé-

Xpt —2%, 16 @ EAaTToUTon ouvexds &md + oo péxpr ToU 4«1;—?5’

A& ToUto Abyousy, ém 1) tlowois (1) TapioTdveTar pé piav kapU-
Anv ypapurv, Tiis otolas ékaoTov omueiov Exel TeTunuévny kai TE
Tayuévny dvrioTolyws Tiuds T@V X Kal W Tis Eiodoews (1). “HTo!

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig




217

N v Adyw ypouuh 8& Exn xAabov ouvexf ( &vexj Slon)cowi‘ﬁs oS Ay
6 brrotog B& &pyiln &mo Ev omueiov, To 6Toiov KelTal EIS TNV j‘(oowo:v
WOx' kol elven TTOAU MEMOKPUOHEVOY (TeTunpévny = e KO:l_TE‘TC(-
YHévny y—s- 00), KXTEPXOMEVOS 8¢ SitpyeTon &mwod TO onueiov A
(dvw # xé&rw Tis 0x), Exov

TETunuévnv;%, TeToypévny 88 \8

B (ox. 16). \
*Orav 16 x & T TKAS
“iﬁ& aUEaveTan ouvEXEds TETVOV EiS
T 400, 1 Etiowos (1) Aéyomey,
811 apioTdvel BANov oUVEXT KAG-
Bov ypaupfs, & omoios &vépyeTal
S T onueiov A kad &TTOMGKPUVE-
T Trpds Ev OMMEIOV TIOAU HEMO-
Kpuopévoy, TO dtrolov kefTan el THY ' ‘
Ywviay xOy, pé TETUMUEVNY ko TETCOY HEVTV 'rewouci'crg elg "ro +o0,
"Ex Téw dveotépw EmeTal, OTI # tfiowais (1), dtav 1O « elven
Beriksy, TrapioTdver THY KapTrUANY BAI (oy. 16).
20v. “Otav 7o a (0. o ol
Eis THv mepimTwov cUThY, STav TO X cxuﬁavm"cu OUVEY (DS ami
=00 péypr TOU — P y aUEGVETON OUVEXWS &md —oo péxpl TOU

2 1
5 X

X

o

f”(' E/PG'O) P x
4
Zx. 16

4c(‘ETrcauévcny; S Tés Tds oUTas f ttlowons (1) TapioTavel Eva
Ouveyf kKA&GSov, & OToIos &pyiler &rod £V OTUEIOV TIOAU UEUCKPUOUEVOY
kai keipevov elg THY ywviav x'0y’, ToU omoiov | TETHNMéVN Kol TETO-
Yuévn <elvouv els TO —o0, korToAfyyer Ot els TO onueiov A’ (&vw ) k&-
| lootren 1 —£ , A 6t Te-

Tw THig 0x), ToU &moiou 1 udv TeTunpévn fooUran pE —o=, 1)

— B2
Toypévn 2P (o 17). B

‘Orav 16 x aUf&veTar ouvex®ds &mo — o7 ué)iz: -r;;.; +o0, TO
~ ~ Y— -
TPIhvupoY, &pa Kai TO \y, EAGTTOUTOL OUVEXWS &md “IE péxpr Tod

~oc kal 7 #lowors (1) Bi& Tas Tipds aUTds Aéyopev STi TapIoTAVE:
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ouvexfi kKA&Bov (kapmUAns) ypauufis, 6 émrolos kaTépyeTal & TO on-
ueiov A’ kal &riopakpUveTan Trpos v oT|pETov TTOAU PERKPUOPEVOY
keipevov els T yowviav x0y' pe tetunpévmy kol TeTaypévny Teivou-

oas els TO 4+ oo kai — co  (OX-

L 17 ) dvmoToiyews.
L o A& v elpwpey ToU 1) kaptrU-
***** S An Tépvel Tov &fova TGOV W, Tapa-
. 0 /‘ m % Tnpoluev, &t elg 1o omusiov 7S
4 A Yea: Toufls B Eyxwpev x = 0. AN av
! \ Beccopev x=0, els v (1), eUploxo-
/ ! pev yw=y. "QoTe | KapTrUAn TEWVE!
By : s Tov &fova yO'y efs TO onpetov I

7y [y, €xov TeTaypévnv fonv pe Y-
S0 L *Av p1, pe elvan al pilo 10U
Tplwvipou, OTav Telf els alTd X=p,, ) X=ps, Exopev y=0.

"Ek ToUTou EmeTon &TI 1) KoWTUAN Tépver TOV &fova TéV X €IS
T& onuela T Exovta TeTunuévas p; Kai pe. "Av T& p; Kai p, elven gav-
TaoTikol | pyddes” dpiBpoi, N kapmUAn (TpayuaTikds) Bev TEUVE!
Tov &fova TRV X.

Avvapeda va elpwpey T& onueia THs kKapmUAns 8étovrtes x=1,2,3,.-
81e eUpioxopev w=a+P+y, y=4a+2B+y, y=0a+3P+Yy,.ccccccrnt
OUrws eUpiokopev T& onueia Tfs xapmUAns.

(LoatPty), (2 40+2B+y), (3, 9a+3B+y)...

‘Emrions Oértopev x = —1, —2, —3 kol eUploxopev EAAa omueld
Tfis kapmUAns. “Av BéAcopey, Bétopev x foov pE &MAas Tipdg TrL.X-
x=+40,1, 4+0,2,.... x=+42,1 422... kol eUplokopev &AAa onpeid
THiS KapTUAng.

§ 188. ITaparijonoc. ‘H kautUAn, Ty omoiav TapioTdvel T
tglowais (1), koeiTon mapaPolrs, Ths dmolas 1) Béols &AAGooEl PETS
Toll TTpooTipoU ToU o kai TEV CUVTEAESTEV ToU TPIWVUHOU.

*Epappoyy. “Eotw Td Tpitowupov y = x2-5x+4. “Eyopev

2 2

s B U T N

e
“Otav 16 x ci§&veTan ouveyx@s &rd —oo péypl ToU ch -ro( )
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Bhorrrotrron ouvexGs GO +o0 HEXP!L 10U 0, TO 8¢ @ EAQTTOUTON CUVE-
XG5 &Trd +oo péypt ToU — 72". Ot 1) KaprUAn Exel ouvex khaBov

A &pydpevov &md ompeiov WE Te-

TUNuév Y Kad TETOYHEVTYV TelvoUoas y, | r ’
els T6 —co kal +oo kai eBaver Els W\ ll *
A 5 9 18) (c4) | §
TO omnueiov A (—2—,’4—) (oX. s !
4 & |
*Otav 76 x aUfdveTal oUVEXSDS '
b By 5 0 52 |
amo = péxpr ToU o0, TO (x--z—) :
UE&veTon auvexdds &mod ToU 0 pé- i
Xpt ToU -+ oo, TO 8t y cufaveT : :
oo Ol ~ & ' 2
OUveXGds CTTO — 4 UEXP! o0 +0°. 5 7o) 1”&0} RS
‘H kapmoAn Aormov Exer kai SeUTe- :
Pov cuveyfi kKA&Bov Al & &moios i ;
c"“’éfb)(E‘mzt i ToU omnuelov A =) s /;
( g ——3 ) kal drropokpUveTal €S
\ ) 2 ; 5 Yy’
TS &meipov péypr ToU OMuEioY, TO L

OTrolov Exel CUVTETOYHEVAS TEIVOU-
Oas ef : ‘ ‘ o
S'C;r;o‘:é x=0, 1o y elvai ioov ut 4. "Apa 7| KAUTIUAT TEPVEL TOV
&Eova @V W elg TO onpeiov 04 H KC‘HW\'J?‘T] Téuvel TOV &Eova
&y x el & onueia (1,0) xa (4,0), &meadn E[\JG'l pi=1 kal p,=4.
A v& edpwpey kai GAAX onueia TS KOPTUANS BéTouev Y.
X=2 kal eUplokopev y=4-10+4=-2, x=—2, (|DTE y=4+10+4=18,
x=3, &re y=9-15+4=—2, x=—3, bt w‘;9f15+4:28_
Otrreog EyoHEV G5 OTEI Tfjs KauTUANS Ta!
(2,225 (=2 18); (3,-2), (-3,28).

IMagparvonos. *H eUpeE0IS T65v onueiwy, &S TC'I‘ bﬂéOTG bl \"mc‘3 -Tﬁg
Eroworws y=ax+Px+Y TTap'lO’l’CWIQLléVT] ‘ypcxuun TEMVEL TOV ';x\éo:
V& Ty x, 6% bpiom T& omuE QUTd pé TAS TETUMUEVAS 'ro?v; TV
@l B elvan pilan ToU TPIWVUHOV ax?+Px+y, tweadh 8a Excwpev

v=0. g . ‘
‘H elipeois Tédv pirl@v TS ¢flocoEws aUTHS KAT& TOV TPOTIov
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aUToY, BnAabt, OTQV KATACKEVACWHEY TTV KAPTIVUANY y=ax*+ Bx+Y
kol eUpwpey TAs TeETUNUEVOs TV onueiwv Toufis T KoumUANS
pue TOU &fova TGV X, AéyeTan ypauxy Avclg T LElcdoews
ax’4Bx+y =10

'Aoxfoerg

‘Opas mpwTn. 421. Na tgetachi ypagikds 1) petaforr) T@Y ouvapTrioewV
€ls &fovas Spboywvious :
a’) y=x2—x-3, B") y=3x2-7x+3,
2
Y) v=2x+ x;-r ') w:—%xu %x—l-
422. N& ABf ypogikds fi tficwors x2—7x+11=0 (Qfoare y—x2—Tx+11)
‘Opds SevTépa 423. N& xataokevaofij #| ypapur), Thv dmoiav Tap
oTtdvel 1) Elowors x24y2= 25 els &fovas dpboywvious.
424. Na& xaraokevaofouv els &fovas dpBoywvrious al ypappal y=x2, x=y?!
xal va Berx8ij, ém Eyouv plav pdvny xowmy Yopbrv.
425. EUpete ypagikds els &fovas opboywvious Tds ouvteTqyuévas Tdv Kol
vy onueiy TV By=x? kal x=—y?.
426. EUpeTe Td&s ypagikds TapagTtaots els &Gfovas dpBoywvious TGy w=x2 kol
w=28x2 kal ouykpivaTe altds petaflu Twv.
427. EUpere v Topfv T@v ypappdv X24+y2=100 kal x+y=>5 els &fovos
Opbloywvious.

ax +p
17. TPA®IKH IIAPAXTAXIE THE EYNAPTHEEQE (= Yx——l-_s
§ 189. "Eorw mpdTov 1) Y = 1)

1
X
Oftopev els v (1) x=1, 2, 3, 4,.. kal ebplokopev =1, —%'

LR | ; , '
71 5 NNaupdvopey &fovas Opboywvious x'Ox, ¢'Oy (ox. 19) kal

T& eUBUypapda TunfuaTta 00, OH, éml t@v Ox kai Oy mrapioTdvovT®
16 +1 &mi ExdoTou &fovos. *AxoroUbuws eUpiokopev Ta ompueia, T

$rofa Exouv ouvTeTayméves (1, 1), (2 5 ) (3, 3) (4%) toTor
oav 8¢ alrd kot gEipdy Ta My, Mg, M, My, ... (ox. 19).
Maparnpoluev, &1, éTtav 10 x AapPdvn Tiwds Betikas ofavo-
pévas, TO W Aappdver Tipas BeTikas kai éAaTroupévas, Otav BE T0
x — 400, 70 y — 0. To onueiov, T émoiov Exel guvTETaypévas
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(X—>+ 0o, y—0) Teivel V& elvoa i ToU &Eovos Ox, AN’ els &mreipov
' . T il :
&doTacty &d To 0. Ottouesy Topa s TV (1) x= 51 57 7 2. ko

fUploxopey w=2, 3, 4,..., &xohouBus B¢ eUplokopey T& onueia pé ouv-

o (5:2)r (513)

(%-4),..., fotwooy B¢ aUTa j
Km&oilpﬁVT&MliMF]_, sy
2 3
!

M, Y=x zm\m,

< .. N,

Maporrnpoluev, 6T, o-row'rz . »,

X Aaupdvn Tipds  BeTIKOS ig Ay P
Aarroupévas, kal TO  Aappavel x’ --,BL o(kkr 2 3 X
Tipdg BeTikés, GAN" crUEQVOHEVTS, -2 2,

Sray 58 x—0, TO Yy—+ oo

pXH-2
TS omnueiov ut OUVTETCY HEVTS "5‘
(x—=0, Y-+~ o0) Telver v& elvat Py -3
bl ToU &fovos Oy, &N Els ’
&meipov &réoTaoY GO 16 O Y
OérovTes els Ty (1) x=a )0 €v- Sy, 19

plokopey y = % 0. ‘H EElowais ‘ | »
Normroy (1) Aéyopev, 8Ti TaploTEVel Wiav ypaupnY Biepxouévny &mrd
T& onueia My, Mg, Ma,M,...M (x—>+ 00, p—0), KBl kad ame TA On-
HEi M% 'M,;, ’M_l_,__. M’ (x--0, y—>+00) kol Eyer T oy. 19.
Otrouev s Ty (1) x=—1, _2 —3,., x—>—oc Kal eUpioKouev
Sriy——1,— %,__;_,_A‘l.‘_'_“, y—0 (&mo &PVNTIKAS TIMGS). OUrw
Exopev T& ompeia . 1
L1y, P2 e LR G L0),
Keivton B¢ T& ompeia auUTd £ s ypaupfs, TV émolav TAPITTAVEL
N (1), tv®d T ompeiov (x——o0, y—0) Teivel v elven €l ToU Ox'.

1, 1, 1 . x—0 (&mdé&pmm-
Ottopev elg ™y (1) x—f—#f'——g'—— At x—0 (&mwo &pvnTi

Kag Tipds), OTe EUploXOUEV y=—2, 30— L , y— —oo. Ta om-
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peix P _;_: P __._;r P— _i,...., P (x—0, y—> —oc ) kelvran &mwi TS

yYpauufis, Tv omoiav TapioTaver 1 (1),

Olrw Aoirov Afyopev, 6T1 ) ypaupr, Ty oTroiav TaploTave
) (1), &moTeAsitan &wd SUo upépn, T& Omoia koAoUvran xAddet TS5
yeappfig, O &v TV dmofwy kefton Evtds TS yowvias xOy, émi ToU
omolou kelvran kai T& onueia My, M,..., M _; ,M?l ..., kod TO &ANo Ev-

105 Tijs ywvias x'Oy’, &ml ToU dmolou kelvran kai T& onuela P—
P goaesy P—'IE' P__; ree glvon 8 B1x x=a (0 TO y= cl; (0.

‘O &fwv TéGV X koAslTon dodpmwrog TAs ypauufs, THv otmroiaV
mapioTavel, 1 (1), émadn, &tav onpelou ketpévou Emi Tiis ypouuiis
TO X—>+ oo, TO onuelov aTd Teivel v TréoT) &l ToU Ox, kabas Emrions:
Stav x— —oo ToU omnueiov kelpévou Emi T ypauufis, TO év Adyw on”
uelov Telver v& méom émi ToU Ox'.

A1 Tov aUTov Adyov kal & &Ewv TGV W KoAEITAl AGUUTTWTOS
g év Adyw ypappig. KoAelton 88 oUrws émeidn, &tav omueiov
keipévou Emi Tis ypouufis 16 x—0 (& feTik&dv TipdV), TO onueioV
Telver va méon) €l Tol Oy kad Stav onuelou &l THs ypoauupfs T0
x—0 (&mo dpvnTikas Tipds), TO onueiov Telver v TréoT i ToU oy’

Kord Toalra Aéyouev, 811 1) (1) mTapiotdvetan &md 8Uo kA&SoVS:
ol otroiotl BewpolvTal s Ev SAov, s pla ypauun, 1) dmoia kaAeiTal
UmepPorn, ol &8¢ &foves TOV ouvteTaypévwv elvan doupTrTeTol
autis kal Afyovtar dEoveg Tig UmepPoAfig aUTis.

Ka®® Spolov Tpémov elpiokopev THv TopdoTtaciv . Y. TS
y= )2;. TiiS xy:—% kai év yével THS W= f: Smou B0 A B (0, ko~
AsiTan 8¢ TAoa ypaupr] TapioTavouévn UTO TolaUTns E§1ooEws
OmepPory), 1| Omola Exel doupTrTTOUS ToUs &fovas TV CUVTETA"

YHEVGOV.
'Aoxfoerg
428. EUpete TV ypagikfiy TEPAOTACIV TAV OUVAPTHTEWY :
@) y=— 1 B y= 2 y) y=—2

’ 3 ; 3 '
5)‘4’:;' 5)\'}=—Ta or’) xy= 10.
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429. ‘Opoiws TV :

d ! 4 = 2 ' b _=——5—: E') .\\P==-—4.
u}x.—TlP_s ﬂ’)x:--\;r Y)X7-J &) X 5
’ x+1 (1)
§ 190. "Eotw f ouvdpTnols Y =

Mpépouey curnv s EEfs w(x—ﬁl)?(x—l—l? 7 xx.!J—po‘x—}:O.
Ottopey els oty Xx=X1+, y=y,+Pp, omou TO o Kai B Bev Exouv
691061'j Kol EUpioKOMEY (XI+G)'(%+p)g(q;1+0ﬁ)_(XI+c)_l=O

N Xiyh+ 1+£3X1+G[3f\+’:'xl—°‘— e L

o ml—F(B—I)Xﬁ(d—l.)\fu-FGP—ﬁ—ﬁ_—l%Q 2
Wpoc&opigousv Topa T& o, P olUrTews, OTE 1) SZ) V& N F:xf_] OP.DUS Ire-
PlEyovTas udvov TOV Xy, Y1 kal EkaoTov els 'IT[‘JOO"I'OV ﬂaeuciv. Alf‘x ToUTO
Bfropey ToV cuvTeheoThy (B—1) TOU X, Kol TOV (fx—l) ToU W, FKaoTOV
iooy ¢ 0. Orew Btouev a—1=0, p—1=0 kai eUpiokopuey a=1, 13=31.

TolouToTpdmes 1 (2) yiveta iy +1-1-1-1=0 (3)

i Xy = 2 . (.4)

“Eotwoav x'Ox, Oy of &Boves TRV ?uvre-rcx)iusku. Evpi-

OKopey TO onueiov Pt CUVTETAYHEVAS (1, 1), EoTw TOUTO O (1, 1)

sx. 20

Aid 1o O, pépouev cUBelars TTapoAANAOUS TpOs TOl'JS' &Eovas éon
T x,'03%, (rapdAAnAov ToU &ovos x'Ox) xal wi'Oy; (mapdd-
AnAov ToU &fovos y'Oy) (9X- 20).
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MapormpoUyey, 6T élowaois (4) ypageton xai dg EEfs :
2
== X, (5)

’Eav Aoimrov AngBoUv dxs &foves ouvTeTaypévwv ol edfeiat
x',0:x;, W10y kal dvagépeTan els Tous &fovas alrrous 1y (5), ot
TapioTdvel UmepPoAfv pi &oupTrTddTOUs Tms, Tous &fovas auToUS
x'10:x1, W10y, TARA 1) v Ay w UtrepPoln elvan 1) 18ia kad &v Eycopey
&fovas Tous x'Ox, 'Oy

‘Etropéuers ) dvwtépw EElowots (1) mopioTdver UmepPoAn
p¢ &ouptrtadTous Tous véous &fovas x;0,x;, W0, TlapernpolpeY
&1 &aoTov onpeiov ToU &fovos x',0,x,, Exer TeTaypévny cx TPOS
Tous &fovas x'Ox, w'Oy fonv pt 1, &ia ToUro 6 &fwv x,0,x,; EXE
tflowory y = 1-cx mpds Tous &fovas x'Ox, y'Oy ’Emrions ékaoToV
onueiov ToU &fovos w10y, Exel TeTunuévny x=1 ¢ pds TS &pyIKOV
ovoTnua Tdv &fdvwv,

ax+p
yx+8

§ 191. "Eorw Topa f) ouvdpmois y= (1) &vagepouévn

mpds &fovas Spboywvious x'Ox, w'Oly.
*Av Ektedéoopey Ty Baipeotv (ax+P ) (yx+3), 0& eUpwue’

mnAfkov % xai UtrdAorrov B— c::? - @)’?—gs #0, &v Ppy—abd7#0

E : ok G L DTG B Br—aﬁ L
Ofre 8a Exwwev y =t =y Tyt + o )
fiTor y= — + Ry Gg :
)
Mpépopey Tolro s EEfS: Y— — = Ry—ob
Y Yz(x-i-ﬁ)
4

OftTopey TWpa X+ % =X, kal q}—g =y, fiTol

x=x1_i, ‘*P=\Pl+ %.

Y
L h : py-ob
OUrews, dvrl s Sofelons Eliowoews, Exouey THY W, = e 7o

ﬂy—a&

&v Teb) ﬁy—qs —

ﬁ XY =
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8 ol = 2
EUpiokopev TO onueiov E cruvTETcryuévor\: (— ?- ?), £0TW TOU-
To O.(wi- 3) kol &1’ aUToU @épouev eUbeias x'101x;, W10y G-
Y Y i 5 .
TioToiyws TTapaAAHACUS TPOS Tous &Eovas TGV ouvreTayuévwy x'Ox,
YOy
OUtws ) Y= :; &vagepouévn 'np<“>s TC‘DUS véous (:.(U’Toug &g‘ouu;
X,0,x,, y'101\y, TOpPIOTAVEL UrrepPoAnv UE dcruu-rrrr.o-roug‘ ToUs &-
fovas orrous. H Bobeloa ouvapTNOIS (1) &vagepopévn Trpods &Eousxs
Tols &pyixoUs x'Ox, YOy TapioTéver THY UTEPPOANY e &oUpTTTE-
Tous Tous véous &Eovas, fitor Tas eUdeias it EEiocoers ds Tpds Tols
. ) o
Gpxixovs &fovas x=— Tr Y= 3
MaparnpnTéov T, &v elvan py—ab = 0, ToTe B& Excomev v

tiowory y= s: # émola TaPIOTAVE! e0feiav TrapdAAniov ToU &fo-
Vo5 Ty x, Tépvouoav Tov &fova Tév y els TO onpeiov (0, %)

"Av evan y =0 xai o, B &0, Exouev x.p:“—x——;'B = g x.{.%,
Snhady p= 35 x + %. 4 émola TapioTave eubeiav Tépvouoay TOV
&ova T3y x elg TO onueiov (—g, 0). Tov 8¢ &fova T&V y els TO
“Nueiov (0, £

3x-5 . =
Magdderypa. *EoTw N OUVAPTNOIS Y = 17 Bs Tpds &fovars

lf)F’eo\/cm.riou;.
.Exouev a=3, = -5 Y= O
T T
= S '_}7—— 36 36 12
! ; U s mpds véous  &Eovas
“Apa Eyopev THY Eflowoty XaW1 =" 13 s

X,0,x, w'10.y;, ‘H &pyh TV viwv &Edvwv ExEl CUVTETOY PEVOS

; 7l \ -
WS Trpds ToUs &pXIKOUS &Eovas (—E' -5)- f| 5¢ Bobeioa tfiowos

TapioTdver UepPoAnV  HE gouptrtéotous Tous &fovas, ol ooion

&yovran &mod To onueiov Ol(— 76 12 )TmpdN\nMI TTpdS TOUS &pY1KOUS.

15
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"Aaxnatig
430. N& ylvy fi ypagikf] Tap&oTaols TOV OUVAPTHTEWY :
o) =g prv=pr vyx=2e2d
8) x= Fi?' e —2?;4“:14 ot') X+ 2x—3p4 1=0:
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KEGAAAION VII
A'. EZIZQFEIT ANATOMENAI EIZ EEIZQIEIZ B' BAGMOY

1. AITETPATQNOI EEIEQIEIZ

§ 192. KohoUpev ¢Eiowotv Tiva pt Eva &yvwoTov (EoTw TOV X )
8"“G‘rpcirym\.ﬁo\a, gav, peTad THY &aACIPNY TGV  TAPOVOUATTERY,
THy HETaQOpaY TV OpwV elg TO TpPd@TOV péAos kal Tas dverywyds,
&N THy popehy ax*+px2+y =0, (az£0) (13

“Eorw Tpds Avoly ) BITETpAywvos Efiowaots x4—25x2+ 144=0.
AV 16 x? QUTIKATaOTHOWHEY HE TO W kol Emopéves TO x4 pg TO W,
b& Eycouev v EElowory y*—25y+144=0.

2547 . K,

AUovTes ToUTTv EUPIOKOMEV Y= —75— fitor T&s pilas alrriis
Vi=16 xal y.=92.

“Apa elvon x? = 16 kai x* =9, & &V evploxopev @5 pilas Tis So-
ﬂsicms x=+4 xad x=43.

"Ev yével pds AUo1y TS tbiomoews (1) &vmikaBioTédpey els oy
Xat\-p‘ 51e 04 elvon x*=y?, ko &vri Tis (1) Exouev ™y EElowoty
24 By+-y=0. (2)

"E&v AUowpey Thy (2), 0& elpoopey Tas Tipds ToU y kai EoTwoav
Wren of y, kai e A& VO EUPWOHEY Tds piles Tis (1), dnAadh Tds
Tiuds ToU x, BéTopev eis THY lodTTA x2=y, 8OV Y TAS TiUdS aUTOU
Vi, y,, &Te Exopev TS tiowoels X*=Y, kal x2=yy, & TGOV Omolwy

Vpiokopey x=-+}\y; ko x=-4}¢s. Hror ol Tl ToU x elvan
VAT (T (T %
AN o mipal @y kal e elvan, koo yveopilopev, al

_p+VFAwy, _ —pVF .
"Pl»: ,@T,}é%.._u.c_rr W?‘_ Zu —
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‘Emropévws, &v TTOpacTNOWHEY Pé p1, P2, Ps KX Py TGS pilas TS
(1), 6& Exowpev:

PRYE S == T,

2a Pe=— 2a
Iy Vm o V’—a—m{:{gy .
Ps= 2a Pa 2a

Hapadelypara. lov. *Eotew mpds Ao fi BrreTpdywvos E§iowols
x4—10x? = —9. "Exouev a=1, p=-10, y = 9.

‘ETI'OLléVCDS pl: VIO-ZV“ =31 Pz = _3r Pa = 1; pq - —1

2ov. *Eotw 7| tficwols xi—3x2+2 = 0. “Exopev a=1, p=-3, yﬁl

‘Eropévews elvan py = \/3—%8 =V§, Pe=—l/§: ps=1, P4="1'

'Aoxfoerg
43]1. N& AuBolv al k&rwb E§iowoes :
a') 9xi+4 | = 10x2, p') x4—26x2=-25, y') 10x4-21 = x2,
8) (x2—5)14 (x2—1)2=40, €) x2+9x—2=6,25, or') 9+x—4-10x—2=0
Z) 1 + L oe® 0 (x4+2) (x—2) _ Z)-’
B et &R n 5 i (x
X
gy CHEDED) | DDy

5 2

432, o) axi—(aB?+1)x2+ap2=0, p’) G‘+B*+x‘=2(a'-’ﬁ2—!u*x”+ﬁ’x9)'
Y) 4(xt+y*®)—-17y*x2=0, §') o2(a2—2x2)+p2(p2—2x2)+x4=0.

0 w1x (B 003 m) - (8
) [ 59-2 ( %)2] & ) =225, ') xt-2(utve-+ pt)xt+ (uvt—pt)? = 0.
¢') x*—aBy(a+Py)x*+(afy)*=0.
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Wt 1o 0 Bide THY &vTioTpogov Eficwoty
axi+ (a4 P)xd+ (a4 B+y)x+ (et P)X +a=0,
1) &mrola elvan &vTioTpogos &' Paduol kal yvewpilouey va Auowpev.

luoadetypara. lov. *EoTtw 1) t§lowals
6x4—35%3+62x2—35x 46 =0
[pagouey aUTnV os &Efjs : (UTroBETOVTES T&s Tipgs ToU x%0)

6 (x*+ )35 (x+ L)+e2=0.

OféTopev X+ %— =, OTe gUploKOUEY

6(y2—2)-35y+62=10 7 6y:-35y +50 =0.
Al pilon alriis elvan al % Kal %C_) ‘Emropéveos od pilan THs de-
Bcions &ioboews Ba eUpeBoly, Eav Aowpey Tas Eiocaoels

X+ { = %Kai X —]\— = %0 fi TaS 2x2—-5x+2 =0 kai 3x>-10x+3=0.
Al pilan ToUTwV Elval al 2 kai -;——, 3 kad - Apa, &ud Svo ol
&p1Bpol elvan &vrioTpogol.
2ov. *Eotw 7 E6iowols x4 x3+x2+x+1 = 0.
., 1 1
pdgopey auThy oUTw : (x--#— \—) 4 (x+ ;)+1 = 0.
1 o0 s 43 -
OtTopev X+ % =\, OTE X g wi—2, Kai &vTikaBloTOVTES
€5 Ty dvewTépw eUpiOKOHEY y—24y+1=0 A ytuw-1=0.
A+V5 -1-¥5 » ; & :
Al pilon orrris elvan _1:23__5’ ___2[ Apa, ai pilar THs Sobei-
ong EEiohotws B& eUpeBolv EK Tis AUOEWS "rczw ¢E1odoEWY
2x2+ (1—/5)x+2=0, 2x24 (1475)x+2 =0.
'AoxMOCELS

445. N& Aubodv ol k&Twbi EGIoWOES &

) x3px24x+1=0, B x34x2—x—1=0, y) x*43x243x+1=0,
%) x343x2-3x-1=0, ¢) X 2x24-2x+1=0, o1’) x*—3x2—3x+1=0,
PN S porng] 0 SRR I G B0 Bxh BRA Sxe2,

') x84+ 4x—1=0,

1) 5xt+4 26x3—26x—5=0,
1y') 3xé+x0—-24x2+x+3=0,

1B w4 xi—4x24+x+1=0,
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435. EOpete Ty BiteTpdywvov Eficwow, 1 dmoia Exer pilas:

a) +£3, 1, P ta Ve,  y) £05 +4i §') +3, +i.
‘Opas SeuTépa 436, Edpete Tprovupa Exovra s pifas Tds :
a) +i kai + %. P') £0,2 xai +0,75, y') +a, £2a, &) 4+ (a—i), 4 (a+i)
£) 40,75 xai £2i, ot') 42, 4+3i.

‘Opds TpiTn 437. Edpete TO mpbonuov Tou Tpiwwiuou axi+-px2+Y
STay TO X evan dkTos TEY ( TparyHaTIKGY ) pildv alToU ), Py, Pas Py (Ev elval
p1{pa{ ps(py), BNA. &v x{p; i X)p, xal &Tav TO X eitan perafy Blo piidv, &nhe
&v elvan py{X{py, pe(X{ps kol pgy (X {py. (MroxpivaTe SUo TeprTTOOELS, STAV elvat
o) 0 kal &tav a(0. 'EferdoaTe ThHy mepimrwo kad’ fiv al 8lo pife .x. al ps, Ps
dvan  ouluyeis gavraoTikal fi pryadikal kal dtav kal ol Téooapes pifan elval
gavtaoTikal fj pryaBikal, &Te BUo elvan ouluyels kal &AAa BUo TéAy ouluyEis):

438. a') AwpeuvfioaTe s Tpos Tas TRAYMATIKES Tiw&s ToU A ThHY tElowotV
(A—=2)x4+4-4(A-+3)x24+2A-1= 0.

B') “Oucics Thv tfiowo xi—(3A+4)x24 (A+1)2= 0.

439, Eis Ty tiowo 2x2—(A%41)x+A2+3=0 moiav Ty Tpémer v Exn
16 A, Bid v& Sagipouv al pifen kara 1;

3. TPOITH AITIAQN TINQN PIZIKQN EIZ ANIAA

§ 194. "Eotw mpds AUow f SiteTpdywvos Efiowais
x*—6x2+1 = 0. *Emaidfy elvan a=1, p=—6, y=1, Eopev g piLds

4+ VE;_V;?:; = -+ V6:2]'73:2 kol + v6:2V_3_2

TMoparrnpoUpey &1 kareAriEapey els TapaoTdors pe SITAS P
{ix& Tiis popefis YALVE.

ZnToUuev v& pdbwpey, ToTE elven Suvartdy Tas TolaUTos wapac'fd'
oels va Tpéywpey els &AAas foobuvdpous aUT®dY pE dmA& pilikd

O Beifwpey &n1 JAL)B = VAZLI' :i:vig‘l“_ (1)
&v elvar A)O kai 16 A? — B elvan (TéAsiov TeTpdywvov ), tore=""

"As Urobtocopsy 811 YAFYB = Yy + Yo (2) &mou y, @
Tikol oUppeTpol kad & els ToUAdyloTov ufy TéAelov TeTpdywvoV:

Téte ) (2) loobuvapel p Exefvnv, THy dmolav eplokopsy T
Tpaywvilovtes T& péAn Tns, SnA. ué ™V
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A+ VB=y+w+ 2y . (3)
ANy (3), s Thv omolav ol A, y+ow elvan oUpperpor & 8¢
B Gerikos xai VB douppetpos, BEv elvat SuvaTov v dAnBeln Trapd
Movoy & elvan :
A=Yt® 4y (§155TTep. B)
B = 4yw e
Tére 6 &Anfeln xai 1) YB = 2fyw kol v ouvexelQ
- — s P o2
W AYB = ytw-2 yyo= (/Y —1o)"
Suverréds B& dAndelm kal N I
Ay =y — Vol ipere Fd
A& v Tpamolv AoiTrov al TapaoTAoES TS HOPPTS I/A‘;LVB
Smou A )0, B)O &g iooBuvanous ut ATA& Prlixs, Tl'prl’El ad ‘dp~
Kl & dAnBevn T& ovornua (4), & &moiov looBuvauel Tpos TO !

—= +(,0
AB ) (3)
o

HE @ o BeTikOUs Kal OUPHETPOUS s ,
\PA\JUEIS toU ouaThuaTos (5) elvan al pilon Tis E§iooews
B
xi-Ax+ 5 =0 | (6)
Al pilon oirriis Suwds dvon  mpaymoTikal kad - &wigot STav
A'—‘__B 0
G>)d elvan ked oUpuETpOl, OTAV A2—B elvon TEAElIOV TETPywvov.
B Se ~ i
TéAog Emeidn Exouv YIVOUEVOY - feTicdy, &eolU B)0, 8& elven
Kai Berikad, &rav 1O A, &Bpowopa T ; ) % l
"Qore: of mapaoTéors TiS HOPPNS -VAiV? Tpsc;\wscx. £ ;
looSyvduous i &A@ pi{ikg, STV A)O0 kai TO ﬁé—;B, nAc ;‘]YT
Yiwdpevoy Tod Umoppilou &l TO ouluyss, glvcn TEAEIOV TETPCry oo~
Yoy,

&y BUo pildv, elvan BeTikov.

A+VA—B, A—|A*-B

| ' &Taw
Emaidn af pilor ™S (6) elven ad 5 2 : c;
+
AR fvon TéAelov TETPAYWVOV T.X. 10OV wt M, ypapovran —5—

A\ ’ -4 .
\_2_[' Kai Eyopev TOUS TUTTOUS HETATPOTITS -
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et A+T AT,
varrs= VF = V¢
B16m af dveTépw pilan GvmiTrpocwTrEUoUY TOUs W Kai w Kkai elvat
. A+T | , : - @ ] S
N -3 1 peyaiuTtépa. Kot TaUta, Sia Thy TapacTagiv Y632
&mou TO ywoéuevov ToU Umoppilou émi 1O ouluyts elven 36—32=4
kai ouveTréxs 1) BeTikd TeTpaywvikh pila aUtoU fon pe 2 B Exw-
pev

6+2 62 ~ -
Y6+}32 = \/T + VT = V4 4+ y2=24y2

*EoTw dxoun f) TapAoTaAcis V2413
Elvan (24+Y3)(2—Y3)=43=1 kai Y1 =1. ‘Emoutves & ExwheY

Osial 2+1 2-1 £} e T el
|/2+V3=\/T+VT=V7+\/2=2(V’6+V2)

“AegxnoLg
440. Tpéyate Tas k&Twh TapaoTéoes els GAAas Exouoas &TAX priké
«) Vs1¥m B Yirar3 YD Vs+4i3,  B) Yar+p+2alp.
Y Voaa 2V at—pz2. O e — . B Y
€) V2(1+2l-'q2_[32. at’) }/G‘FB—MGﬂ, ) vT = 'é' }GQ—Y"r

n’) ]/x-l—\'q.r——?xl"\;, ¥) V§+Tg

4. ESEIEQEIEIZ ME PIZIKA B' TAZEQEZ KAI ANQTEPAZ AYTHE

§ 195. "Eorw .. | &ppnTos tflowas 5_x=}x—5, f émold.
Exel els TO Ev pédos s pilikov B Taews we uméppilov TapdoTadt
Eyouogav TOV &yvwoTov X.

*Av Updowpey T& BUo uéAn Tng els TO TETpdywvov, eUpiowomeY
(5—x)?=x-5, | dmoia elven {oobUvapos pE THV (x—5)2—(x~5)"0
A w Ty (x=5)(x-5-1)=0 f v (x-5)(x—6)=0. AUTn Eyer T
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pilas x=5 kai x=6. "Ex ToUTwV pévov ) x=5 &moAnBeler THy Sobei-
oav ¢fiocway, tvd N x=6 ¢raAnfever THY 5—x=—y‘/x—5.n
‘Eficwois Tig AfyeTal Qe TETPAYWVIXTY pt}av | pe pu.cuiév
Sevtépag TdEewe, &v (HET& TV &mrahoipnv b AU B
Ty petagopdy T&Y Spwv €l T Ev péAos kal TAS avwmyas.) e
TourdyioTov v pilikoy pe Selkrnv 2 kol oUBty pé Belktny &vdyTEPOY
ToU 2, Gmd Td bmolov Umpyer & &yveoTOS.
“Eote 1) &Eiowors 4+ Vx5 =x-1. qg (1‘)
Al vd AJowuey aUThY, EMIBIWKOHEY V& mrc:‘?\ha-ym;‘xeu &rro
TO pilikdy, Bnhadt) va EUPWHEV &N tfiowoty xwpls prlikov. TTpds
Tolro drropovdovopey T PIJIKOY, BnAadn ut—roro-xmtat(goueu -rﬁv
fiowav els SAAnY, 1) dmoia v& £y els TO EV péAos aUThis povov T
P1likéy. OUTws EYOUEV 2 :
Vi15=x—1—4f Y2 5=x-3 £1%)
“Yyolvtes T& péAn TAUTNS elg 1O TeTpdywvov Aaupavopev
x5 = (x-5)! ) x5 = x*—10x+425 f 10x = 20 (2)
| dmroia exer Tas pifas Tis (1) kol TS — \{xﬂ+5 = (x-5) (3)
AUovtes THy (2) eupioKopev X = 2 AU'TleelO'TOJWES' Y X = 2
els Ty (1) eUplowopey, 6T1 BEv é‘rrcxlqes\'is'rm,év'@ draAnBeveTan 1) (3).
“Eorew dxoun 7 tElowais pe plg,lKS p' Tdéews
Vxi5 +V2x+8=7 (1)

“Yyouvtes els TO TETPSyWVOV guploxopev ( &goU KTTOPOVEITWHEY

TO viov pilikov) (2) Vix+ S)tf£+8) = 36—‘3x.
YyoUvres A Els & TETpdyWVOV eupimco;:ev
4(x+5)(2x+8) = (36—3x)
Kl peta T pdfels kal TV Gvaywy v EUpIoKOpEY
x2—288x-41136 = 0. g
{ : xad OttovTes BiadoyIkds X = 4 ka
Al pilcn Torrns elven 4 kal 284 ‘
Y — 284pg[gg v Bobeioav (1) eupiorouey, &1 podvov 1) 4 v Eradnbele,

b6 1 284 elvan pia iis 2V (x+5)(2x+8) =—(36-3%).
Ex téov &vwrépw EmeTon &T1: ; ;
A va Adowpey EElowaty ue piueov B r&Eem'g, dropovid-
Vopey abré, Hote Lolvres Td péAn Tiig véag EEloboews elg o

. &u 1 'o
Tetpaywvov va Aapfavwpey EElowoty xwpls prlxéy - dxokotbuwg

3
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Adopev v éElowoy TavTny xai Soxipalopev, av ai pilar ™5
elvat pilar tig Sobeiong.

§ 196. ’Ev yéve i, 8ia va elpwpev &mo Sobeioav dppnToV
¢ficwov &AANV pnTnY, kdpvwpey Siaboyikas Uycoets el TO TE
Tpdrywvov, TOTE 1) TEAIKGDS TpokUTIToUoQ Efiowaols Exel Tas pilos
1@V EQiowoEwy, tk TOY omoiwy TpokUTITEl B ToAamAcoiaopoY
TOY TpwTwY MEADY Twv (ToU SeuTépou ékdoTng uwéAous UmroTife-
pevou Q).

*Eotw .y, 6T1 Exopev éfiowoiv TTis popeiis

YA +¥YB+ V=0 (1)
&mou T A,B,IC Trepiéyouv Tous dyvwoTous Tiis éflocaecs.
Auvépeda v& epwpey ¢ alrriis GAANY pnTHv Eflowoty s 4TS ©
Ao T Sofeicav AauPdvopey T ioobUvaupov Trgs.
VA + YB=-VT.

“Yycovopsy T& péAn alrfis s TO TeTpdywvov xai eUpiokope!
A+ B+ 2VAB =T, kai &vr’ oirriis Exonev Ty ioodUvapov s

2VAB=T-A-B.

“Ypcovopev T& AN aUTiis els TO TeTpdywvov kai ebpiokouev ™Y

4AB=A2{ B4 P—2Al+-2AB—-2Bl
A Thv loobuvapov TaUms A4-Bi4M—2Ar—2AB-2BIM=0 (2]
‘H (2) &xar T&s pilas Tdv EEfis Teoodpwy E§loccEwy
YA+ VB + VT =0, VA -VB-VF=0 (3)
VA — YB+ VE =0, VA +VB-V¥T =0

“AV  TTOAACTTAQOIAOWHEY TOUTAS KOTA PEAT) €UpIoKOMEV ™Y
(2). Tpdyuan, Exopev &md Tas BUo mpwTas &k T@V (3) e mroA”
AamAaoiaopdy Tév peAdy Twv A—(VB + ¥T )¥=0

4 (A—B—M)—2VBr=0 (4)

Mé TToAamAaoIooudy TEY HEAGY T&Y BUo TeAeuTalwy éx TOV -
(3) evpioxopev (A-B—1)+2VBr=0 (5)

Ay 8¢ TOMTTAGOIATWHEY KaT péAn Tas (4) kai (5), eupioroue?
v ). )

MapammpenTéov 8m, &v Exwpev T Efiowov A =B Kai Uyw-
cwpey T& pEAn s Y. els T phY SUvoguy, éTe AapPdvouev T
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A4 =Bu | orrrn Exer Tas pifas TS A—B povov, dtav To  elvan -rrfpn—rc‘y;
Ep1Buds, Evdd STav TO u elvon &pPTIOS ) Ax =B¢ 52(51 'rcxg‘ pilas Ts A=B
kai Tig A=—B (UtroTiBepévoy &T1 YPTOIHOTIOIOUHEY HOVOY TrPaTy HaTi-
kous  &p1Buols). | ,
Eis mepimmrwaoiv kad’ fiv T6 £V HEAOS 8065131]; églfmq-efog E]vc,‘ 0,
N TrpokUrTousa Eficwals MeTa THY t"wg)cw @ uezmv TQS‘ 5005‘ 1{cmg
els BUvapy olavbhroTe Exel Tas pilas TS Sobeions. s 1 v elvan
Tx. ) SUvapg At ion w0, wpémer v& glvan A=0. AnAadt| waoa pila
Tis Ak = 0, elven pila xal TS A=0, kal &VTIoTPOPWS
“Eotw 1) éElowals Vx}fﬁq— Vx= 1,5. i |
“Yycovouey T& WéAn T Els TO TETPAy@VOY xal eUplokouey Ty
x+ 1542V x*F 15x+x = 225.
| Thv looBUvapov TaUTNS 2\/;“;—'{: 1_5x = 210—-2x
7 Vx4 15x =105—x -
Yycovopuey T& HEAT o Els TO TEp&ywvov kai eUpioxkouey
Jtﬁ-l—15x=11025—210x—{—x2 \
Ay loobivondy s 225x=11025 xal x=49. Oétouev es Thy
Bobeioay x—49 kai eupiowouey OTI ¢raAnBeveTan.

§ 197. levikwTEPOY, &tav Bobeica Efiowars  elvan &pquog"
Suvdpeda pi InpeooEls TOV PEAGY TNS .E{s Ko:Tct’?\N’]loug 5U.vd.u£|§ 8\;@
pcopey EElowav, Tiig omoias fi Avois va elvan glncoos, &AM alrrn Bév
oo trdvroTe loobuvanpos TS BoBeions.

4 PE—
"Eorw .. N EElowais Y x—3+x+3= x+5‘.

"ATropOVGVOUEY TO prlikov Kai sUpiaK;:usYGVxTB=2.l ;Yq.-d:vo-
We Sovauty kol evploxopey x—3=16 xal x = 19.
I Eli;péwreﬁ‘: ?)gveéco)pgu =19 els v dobeicav tElowatv, Bia va Pe-
Baicobipev, &v elven pila avrriis 10 19 TMpdyHam TapaTnpoULEY, &1L
N x =19 traAnbever xal THY Sobeicav Efiowav.

*AoaxfaeLg

44]. Na Aubouv al twopevan thowots

3
3 e
o) 2¥x+8=28, B) y3x+7=3, v) V4x—40=10,
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3 3
8') Vx+9=5}"x-3, e) V10x—4 = J7x+11.
442. ‘Opoiws al EEfis Efiowoes -

el i 15
a) V32+x=16-Vx, P v4 +x= %Jr x ¥)Vx=-Vx5=|75,

&) Vx+20-)x—1=3, ) VxF15-7=7—x—13,

E=3 JE Ll el T=g
o1 if)x+3_]f’l‘c“—2 g =3.

1— J1—=x
443, N&a AuvBouv al émopevan E§iowdoeis :

8y R4 VY gy Ve VB 2% o,
Vx—a— Jx—p 2a

y') Vx4 3x410—x=2, 58') 6x—) (3x+4)(12x—23)—4,

) Vx+7-Vx+5=2, o1’) V29x+6 + J/29x—9= 15,

') 9x—2=>5)6x2—7x—8, ') V8x+13—8)x*—11x+ 14 = 9.

) \/13+ \/7+V5:]?}_= 8 Y IV Y x=1.
3 3 3
') Vx—a+ Vx+a —l=}x2—a?
444, ‘Opoiws al xkdrwbd :
3 3 3 3 3 3
o) Vx+Vx+7 = ¥8x+19, B) Vx+Vx—1+Vx+2=0,
¥) (1—ax) VI+Bx=(1+ax)V1-px, &) Jox —1=-0,125+0,5)ax-0,5

5. IIEPI ANTIZETPO®QN EEIZQIEQN

§ 198. ') ’Eflowols Tis pt éva &yvworov (Tis dmoiag To MEV
BeUrrepov péAos elvon pndév, 1o &¢ pdTov elvan dxépanov oAU VUHOY
SiaTeTayuévov kaTta Tas Suvdpers ToU dyvwoTou) AfyeTal dvricTpo”
pog, &v ol ouvteAeoTad T&Y Spwv TNs, TV &mexdvTwv foov dk TOY
&xpwv, elvar foor fi &vriBetorr STav Suws TO ToAudwupoy elvan &pP”
Tiou PaBpol kal &mi mAbov Exn uecaiov Spov, of Ev Adyw ouVTEAE
oral Trpémel va elvan pdvov oot ]

OUrws # tflowors oxd+Px?+Px+a=0 koheiton &vrioTpo@os
ToU TpiTou Pabuol, kabaws kal 1 ax’+Px*—Px—a=0.

* ‘H Etvvoia Tijs dvmioTpdgou tfiomoews OgeideTan kupiws els Tov A De
Moivre (1667-1754 ), MdAdov paBnuamikéy peravdoTny els AovBivov.
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‘H &giowas x4 Pxi4yx+px-+a=0 kad 1) axi4-Ppx*—pPx—a=0
keholUvron &vTioTpogol ToU TETAPTOU ﬁod?uot,l. A
TMaportnpnTéov 6T, &v gle Eflowov &vtioTpogov, Y. ES TNV

L | &moAeiywpey Tou
axi4 pxd4yxt+px+a =0, Teff} - SOV X kod drraelyoou Ue

‘ & o A A el T e ey g
TapovouaoTas TH TPOKUTITOVONS —5 T 33 e + TP

KUmrrer 1) &pyiéds Sobeioa EEiowats ; A ’
=El1< 110\’;22\1 frreTan &My, &v Elowots dv‘ricrrpocpoi & plgav'dpl-
Budy Tiver, = 41 & Exn pilav ka OV écvrio*rpoopov. TOU txpfﬁuou c(u-rov:J,
Ba éei&muev ch-r;:o-répw, &t 1) Aois T&V tIVTIO'rpoqmo? é§1'o'w_
Otwv TpiTOU, TETAPTOU o TrépTrTou Paduol dviyeTan gl THv Ao
tiocoecov B’ Padol. $
B') Ak va AUowheV Thv ax®+px2+pPx+a=0, ﬂapof'mpouueu
611, &ray x—=—1, EmoAnfeveTal. *Apa TO Trp@TOV péhos Tinrmg S\m;
pEI':'O{l Six Tou (x+1). "Av EKTEAECCOHEY TT\V Blaipfow ToU ox _Hifx
+Px-+a 8i& ToU x+1, UPIOKOHEV TrnAikoy TO ax+ (B—o)x+a. °E-
Topéveds EXOHEV »
ux3+ﬁx2+[3x+a:(x+1)[ax2+(ﬁ—0)x+u] =0 — :
fi i : fvon Troopavds N x =—1,
‘B uler oile Tis Bobelong &fiomarcs EIVSL T ; ‘
ol &¢ 85?65\7%::(1 6?5( eUpeBolv, &v Aowpev T Eflowoy ToU BeuTé-
v =0.
Pou Bofpol oax®+ (P—o)x+a
' \ 8L ﬁxﬁ—ﬂx—d = 0, TP~
Yy A& v& AUCWHEV TNV ééicwcw.ax X )
PDUqu)é-n ErronBeteTan Bick x=1. "Apx Té WPOJ'I:O\!{ pEAOS b
ES1<lﬂpei-'rcn S x—1 "Av KAHOOHEV Thv Biaipeoty, eUploxopev OT1
“Xa'+—BxE—ﬂx—a-t(xfl)[uxg-!-(d—kﬁ)x-kd]- ' :
Elven pavepdy, 6Tt 1l ptv pla pila TS Sobelons EGiowoEws € vaa
N x=1 aiqjﬁé 500,&70\0:1 p& eupebolv, &v Avocwpey TV Efiowotv Tou
8E\J"répo.v.,u PaBpol ax*+ (atP)x+a= 0. i
§') *EoTtw 0 ¢Elowois axi+px*—Px—a = 8 :
Mpégopey aUTHY dos EETS ¢ a(x‘~—l)+Bx(xE— )1_ ¥ :
A a(xil) (x4 1)+px(x-1) =0 A (x*-D)fala Pl o= B,
uév pilon TaUTNS, &pa xai THs Sobeiomng,
THs £§1000EWS x2—1=0, af & BUo &AAa1
s a(x2+})+Bx=0.

Elvon pavepdv 611 BU0
B eUpeoTY E Tiis AUOES
& Tfig AUoews THS EEloWTE
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e') "Eotw 1) &fiowas ax*+Px3+yx*+Pxt+a=0 (1)
AlaipoUpey T& péAn alTiis 81k Tol x? (roféTovTes T TIMGAS
ToU x#0 xai eUpiokopev ax*+Px+y-+ E— + \a =0
. TN I LY

» 0

Ofronev* xt - =y Gre(x+ ) =yt A X g +2=y? ol

x2+ = =y*-2.

2

X2
"Av dvTikaracTiowpsy els Ty Eflowoiv (2) Tas Tipds TV

5 1 1 A o i : '
x4+ = kol x4 ~» EUpioxouev a(y*—2)+PBy+y =0, 1 émoia elvan p

BaBuol s pds . "Av AUcwpev THy ificwoly oy, eUpiokopey &V
yével BUo Tipas ToU , Tas Otrofas &5 TOPXTTTOWHEY e Wy kal e

> P ; e o = i 1
AvtikoBioTédpey kdfe piav TGV TipdY ToU W Els TNV X+ = =y
Vo i . 1 " o : ;
KOl EXOHEV X+ ;— =y Kal X+ e x*—xy1+ 1=0, x*—xy,+ 1=0,

fTor 8Uo Eiocboels Seutépou Pabuol s Tpods x. "Eav Alcwpev o~
Tas, B elpowpev Tas Téooapas pilas Tis Sobeions é€iowoews (1)
ot') "Eotw 1 &vrloTpogos éficwals mépTTou Babuod
ax®+4Pxi+yxi+4yx*+ pPx+a=0.

AU, 6tav Tebij x=—1, &maAnBeleTon, Gpa Exer T pifav x=—1
kal TO a' péros Tng dranpeitan 81 ToU x4 1. "ExteAolvTes THY Siai-
peg1v eUpiokopev TrmAikov.

axi (P—a) x4 (a—pHy)xt+ (B-w)x +a

ToUto TiBépevov Toov pt 0, 5ide1 dvtioTpogov Eflowatv TeTdpToV
Pabuol, THv omoiav yvwpllopev va AUowuey

U') "Av Exwpev Tpds AUowv v Efiowov.

ax+4Pxi+4yx*—yx*—Px—a =0,
TapanpoUuey, 611 alUrTn Exel pitav x=1, dpa To TpdTov HEAOS
s Bicipeitan ix x—1. To mmAlkov Ths Sixipéoews TiBéuevoy fooV

* ‘H dvmikerdoTacts X+ —;—= y bytveto TO TpdTov Umd Tou ARGV

Lagrange.
** To &vopa dvrioTpogos EEicwars dgeireTan els Tov Euler (1707 - 1781 )-
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2. TPOIIH TOY TPIQNYMOY oxi+Bx"+Y EIZ T'INOMENON
. MIAPATONTQN

§ 193. "Av BiAwpev V& Tphywpey TO Tprovupoy axt+4Pxi4y
&g yivopevoy -rrp(o-roﬁaeuimv TAPAYOVTWY, ‘rrapa‘:npouuev c:-n,
Qv Tebf x2=y, BA EXWUEV &vri ToU Bobévros TO ay +Pq;+y_ Av
ai ptg&; ToUTou TrapacTaBolv P Yy, War B& elven ?q;_g_‘ﬁ\w_y:
a(y—y) (y—ye) &P, &v Tebf] els ToUTo. y=x% & Eywpev
gy ) (xP) = GG §2) (XA EA P4 ).

“Erroutuie, &V p1s Pa, Pa Py TIAPITTEVOUR TOS pilas ToU Bobévtos

' ' 7 8 s o ol i: _,= e‘
Tpiwwipou ( fitor TedT ]/Wlipn.—l/\PzPPZ- Vs = pa, ﬁ’{:{’: Tg%l“:
Exwpey oxt+pxity = a(x—p1) (X—P2) (X—Pa)(X—Pq).‘ o) >
Tpdyvoy TRIGVUHOY axi4-Px*+Y -rpé'rrercx} gls yivouevov ToU «o
tml régoapas mrpwTopaduiovs TapyovTas WS '!Tspbs Ix. Hie,

TLy. &v EwHEV TO TPIVUHOY x}-x*—12, Eweid v a =4, p=

‘ _3 pu=—t Apa = 13 p=—¥3, =21
S i EV =3 Ye —4 i ;
:=_122i, ;J-fo?-':::rd \-{:;Ew peyébous ol pilan ToU TRIOWHOU. (al wpa-
Y:ld'nkc;:i pévov, Siém o pavTooTiKal Stv BiakpivovTan kaTa péyedos)
tlven —/3, y3, —2i, 2i xad T -rpx_cbvuuov elvan hj.rou 3
(x+73) (x—¥3) (x+2D)(x—20)-

Bk Tédv dveTép ETETAL, &1 Suvdueda vd EUpWUEY TO &mfa-
Yevoy Toidovupov, dTav yveopilwuE TaS 'réooufxxs pi{,cxs‘ Tou. *Av
alren E{\f::n TX. Py Pu Pa Pu 1o Tpiovupov B elven TO

(x~p1)(1—-Ps)(x—Pa)(X-P.)
ToA\amAaoiaopévoy &l oTafepdy TN TrapdryovTa

D Gl afsian 5
TLy. T& TPIdVUHOY wt pifas — 3" 3" 1 i 8 elven TO TrporUTrTOV

& ToU « (x+ % )( x-%)(x—{-i)(x—-i) petd TV ExTéAeoIv TGOV

Tp&Eewy, &mou TO A mapioTéver oTabepdy TIVA TrapdryovTa.

*Aoxo€ELS

‘Opd 5. 434 N& Tparouy T& tropeva TpIGvUHa els yivopeva Tp-
Has TPWTM. :

ToRafpiwy TapaydvTev.

o) 4x4-10x24-4, :

§) i dapyi—(ot—pO NWE

7x4-35x2+28, y) afpiyi—(at+ Pyt ap?
) AR(a2—P)y2 —a®p?, o) Wi-(at+Day?+a?
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187) 2x44-x3—17x24-x+4-2=0, 1€') x4-5x3-1-8x2-5x+1=0,
107') X4-2x342x2-2x+1=0,
446, ‘Opoiws va AvBoUv al k&twb Efiodoes :

(ol 25 ALl Emps E L iy S8

%) PEEERGET: T R =mE et Y0 BT
e SR oy 8,
GeFl) (x* 1) 15 XX xtx41 5

6. EEIZQZEIZ AIQNYMOI

§ 199. "Eorw 1) éflowois x*—1=0. "Avt’ aUTiis Exopev Thv 100
Suvapov x*=1. TMoparnpoluey &1 alTn Exel mpopavds Thv pilaV
x =1, &xa & kal ™ x = -1, &idTt (—1)=1.

“Eoteo 1) x3-41=0. Oewpolpev Thv locodlvapov Tns xd=—1.
Maparnpolpey, 811 1) —1 elvon plla THs E6i0doews, émadh (—1)i=—1-
‘Exdomn TéV dvwTépw Elodoewy fyouoa SUo Spous els TO o HENOS
s (1ol B’ dvros 0) kodeitan Subvupog éEicwals.

*E€iowotv Sicovupov kahoUpey év yével piav éfiowaotv dg Tpds
fva &yvwoTov Ty, TOV X, &v Eyn udvov Blo Spous els TO o HEADS
™s (ToU B’ UmroTiBepévou 0). TTaoa Biovupos éficwots elvon THs Bop”
efis ax* +px*=0. (1), émou , A, elvan &piBuoi dxépaior kad eTiKOl
(e, p#0) Trporyuatikof. *Eqw elven k) A ypapouev thv (1) cos EE7S°

x* (ax*—*4B)=0
AT e ™y pilav x=0 kol Tds pilas THs ax*—*+p=0. OF
P

Topev Tpds eUkoAfaw K—A =y, ——— =Yy kai oUTows Exouev TV ¢€iowatV
x¥ =y. Aid v Aoy TauTns Trapatnpoluey &Ti ¢

a') "Av 16 v elvar &pTios &piBuds, 1) éfiowais Exel TOL'J?\dxtcrrO”
Svo pilas (paypaTikas), &v elvan y) 0.

AdT, &5 yvwoTédy, &v T.y. TeBff v=2A, 8& Exwpev xP=Y
*AMN’ oty TrpokUTrTel &ard THY XM =1y, &v Té& péAn Taitns \‘;upcbcml-if‘f
els TO TeTpdrywvov. "Apa Exer Tas pilas Tris x" =}y xai Tfis x* =Y

2 v
OUras ol pilan Tiis x¥ =y evan o x= }f'y ]/y, x=—{y= =7
& 16 y) 0 kad 1O v=2A (&pTi0%).

AN &v elven v (0, 1) ¢lowois x =y Bev Exel kappiov Tparypo™!”
kv pilav. Tpdyuan maparnpoluey 11, év dow TO v elvan &pTIOS
&p1Buds, Eyouev (—|x|)'=|x|") 0.
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B') "Av To v elvan &p16uos TEPITTOS KC(:l TO y~) 0,‘1']. éE'icrcomg Exel
Udvov BeTiknv pilav, grre1dn Taoa 8030({45 aplleuou uls Ekeg;nl\; ;ngl-::
TOV &piBpdv Exel TO ofjua Tou &p1BuoU. Evogevwg un;;.vg:l £ ;ueuz §
Buos Uyoupevos els THY VioGTHY TEPITTAYV Buvapty oy Spev

Serikoy, SrhoBi 1 EEiowots Exer wlow TRCYHGTIAIY pifav mv\; Ey
&ls v mrepimrreoy atrhv. Edw elvar 0y 0,1 E6owans Exepdvov Spvn
iR pilav, Bi16T1 &v TEBR TO —Xu, &vri ToU X, B& Exoomev (—X1)'=Y,
ﬁ X,V )==—Y. ' P '
( é)\"f)'rgog YéTrcxuﬁ?\Boueu els Thv TrpoMyoUHEVIY :EP'W‘“’G“"qf:T:
glven —y)0, 1) 8¢ E§iowais (x,)? ==Y Exer wiav povov TTPOY HCXTIKT)

»

Pilav ThHv \\/—y &pa 1 Hobeioc Elowols EXEl v pilay x=— Yy

Hapadelypara. 1ov. ‘H &Elowols x“_ul-——O :)gsl figug(iip&ii;
k&) Tdg x=-1, &pa TO xi—] Branpertan B g X D
=x2_], *ExteAoUvres TH Siadpeaiv x6—1 5..la 08 x*—1, 'F;Ew >
TnAlkoy xi4-x2+1. *Apx ol &N pi{,c'n TS Soﬂleic-rclg ;ﬁ::c;u+ f___o
gUpeBoly &k THS AUCEWS s 511519&':;.\iwou tE10WOEWS ;
7 i VTQOTIKGI. ;
i ZZS.ICK‘SHd;ggi?,;:ﬁ;sfo gyer plov pilav (TrparyuaTiKnY) THY

5 : i &1 ToUu x+2. To mnhikov
XY B——2. “Apx TO x*-8 BronperTt 4 k 3
Tis Srcpéoews af\)br-rﬁg elvan x*—2x+4- Apci d’f 00\?\0(! pigc;u ';n:_ B:EE(I)

10w B ebipeBolv k THIS AUCEWS TTIS EEIO‘Q)UE?JS x3-2x4-4=0,
i §1O‘w?;uf§icwms x4+ 16=0, 1 xi=—16 &tv Exer pilav (Trpayuecn’.\-

v. d i
Kfjv) oéwre15r‘~, &pria BUvas Trpary HOTTIKOU &piBpol  elvan &p1Bpos
aETIKc')g,
*AgnNOELS

447. N& AvBoov al karwd EE10WOELS

- =0 y') x3+1331=0
o) x3+343=0, pUSEHRTE: i st
e e ) Thxe = X AxEHD
SO R RN <
9x*4-7 [, a_ (x“—2)_] o
oy Zt =[x

448, N& AuBolv al kaTwl LEITDOEIS

oy x5—(x3+B)(xt4-5)+4x*(x+2)+32=0, P =g T
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449. ‘Ouoiws ai kdTwb :

’ 1 . 1 o "’r 3 o, e (l_a=y )=t
e e Py e =i S =
y') xi41=0(ypdypore x4+ 2x241-2x2=0), &) x5+1024=0, ¢) xi4+1=0,
o) x64729=0, ¢') x2v+41=0, n') )x?'+1=0, 8') x2v +1=0,
1) x44256=0 (BtoaTe x=4y), w') x543125=0, p") x10+1=0,

y)) x8+1=0, 15") x*+14641=0, 1€) x1241=0,

7. EEIZQEEIEZ IIPQTOY KAI AEYTEPOY BAOMOY QX ITPOZ
THN AIIOAYTON TIMHN TOY ATNQITOY

§ 200. ') "Eorw mpds Avowv 1) éflowais 3|x[—5=0, &mou ||
TaploTdvel THY &moéAuTov TipnY ToU &yvdoTou X, ToU émoioV
{nToUuev v& eUpwpev Tds Tipuds Tés EmoAnfevolcos Thv Sofeioa?
tCiocworv

*Ex Tijs SoBeions éfiodoecws Exopev TN loodUvapov alTiis 3\x\=:5-

kal |x|= % ‘Hmiph) x= % gmaAnfetar v Sobeioav, kabds kol
; 5
flx=— %, 51671 i— -g—}= i_ "Qote 1) Sobeloa el pilas Tas 4= —3"

TaUTas B¢ Exel kai 7 (x— %) (x+ %) =0. ‘Etmropévews 1 Sobeloa el-
U i 25
vai {oobUvapos pé T (x-— %)(x—}- %) =09 mvx= o

*Eotw 1) éflowars alx|4-P=0 (o, P#0) ¢1Y

*Av a, B elven dpdonuol, 6Te off )0, TOTE TO TPDTOV LEAOS Tfis
(1) elvan mdvrote BemikdV fi dpvnTikdy, fitor #0, Emouéves 1) (1
oUBeptav AUty Eyel Gs TPOs X.

"Av elvan ap (0, 8& Exwupev & Tis (1), ix{:—% »0. OUres N

(1), (¢&v op (0), Exer pilas Tas — % Kai %, &pa elvan iooduvapos pé

o

THy x?= -t
Hapdéetypa. "Eotw 1) éflowors —4[x|+12 = 0.
"looduvapel wpos THY |x|=3 kai avTh elven icodUvapos pt THY
x3=32,
B') "Eotw mpos Ao 1) E€iowols
alx|+Px+y=0, («p,y+0) (2)
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"Av BéAwpev va elvoaa x)0, draidy |x|=x, 7 (2) ypdgeTon kai
Y (& -
+P

(o8

OUraws: ax+ px+y=0 (2'), tx TS Srrolas eUpiokopey X =

N 5 Y "

Vo g-p£0), ‘H Ty adm ixavorrolei THY X ) 0,&v elvan— ——= > 0 A
Y 3

ap (0 A y(e+p) (0. ‘ - Y

"Av Bihcopey v elvan x(0, TOTE mrEidn x|=—x, N (2) Ypage-

¢ ! Y
"y 3k THS OOl OMEV X=— —— 1
T o¥Tw: —ax—+ Bx+y=0 (2), & TS Smoias EUPIOKOUE

x Y
(& B—a50). AU ikavotoll v x{0 &v elvaa et )
" P 0
B —y(B—) (0, A Y- ) i
"Apa, &v o #—P Kai y(cx+[3) {0, 1 (2) Ex& v pifav x,
) ' ) i _-r“ ; & .
~ o500, & B elven S(P—o)y0, ToTE Bx@ ThY X = —p o &v a#P
» i) 2 o l :
Av o=—p, ToTe Exer pilov TV X = 7 9q &v oy (0
Hagarienois. Ad x=0, f (2) btv twanfeveTa, av elven y=0.
0 ) ’

"Av y—0, p=1 1 (2) yivera ajx|+x=0 (3) ¥ai |x|=—3+ R Emel-
) elven |x|=x, &rav elval x )0 kad [X|=—X, drav elvon x(0, EmeTan
i X ' r
&my H x|=— X dyetan €ls v X=—1 uév Ko THv o mepiTTee-

i e 4 I
: : 0), &youv Bt aUTan po-

S (x)0), el T x=% 5t ko Thv P (x(0) g‘x: I
You pffav x=0, &v elvan a1 *Av a=+1, Té1E 0| [X|= T YivETCn
[X|=—x xai &e pilav maoav &pynTikTV TighHy ToU X Ked THY x=0.

A1 Exouev [x|=X kol o ¢rraAnBeveTan S aoav feTiknv

Tiudy ToU x kad S x=0. P
¥ f EElowals 2|x|4-3x—4=0.
Mapadelypara. lov. “EoTtw, T B2 2 e S
> o = 3’ — —-4, Y(d—{—a‘; — I+ p
Eyouev a=2, P 3; e
Swaig Eyer Ty pilav X =15~ 5 o
Yov. *Eore | tflowors —2/x|+x+1 =75 g : ®
Elven a2, p=1, y=1, Y(t®=1C2+ 1)—-11(((1)' a;))a ;)0
- ’ : ; d l iy + d
tli"l elvan plla Tiis EEIOWTEWS. AN\ elvan K y(B—<)

dpq K=~—% elvon pigd -rﬁg éE\G(bUEwS
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AYZIZ THE ESISQZEQS THE MOPOHE [x2+2P|x|+y =0, (B,y #0)

§ 201. Awx v Aow Tiis dvwTépw tfiowotws BéTouey |x|=0
kai eUpiokopev w+2Pw+y =0, w=x =—P :}:]/[32‘—)7 “lva arrn kel
1) Bobeloa E€iowaons Exn AUoIY TparypaTikny, TpéTrel, P—y )0 &l wAEoY
8¢, &v elvan —B+-|/B2—y )0, Exouev Téooopas pilas dvd SUo &yt
féTous. Ao &v b —ﬁ—{-VE;é:?:K,)O Kai —[3—]/[3"3——)/; Ko 0, i
pilon Tfis Bobeions E§iomaoews elvan ol X1=K;, Xo=—K;, Xy=K;, X, =—Ke

*Av P—y=0 kod —P)0, Exouev |x|=—P kai of x,=—P, x. =P
elvon pilon THis Bobeions Efiowoews

Hapadelypara. lov. *Eotw 1) élowois |x|*—8|x|+7 = 0.

EUpiokopev ixJ=4j:1/¥—T= 443, fitor |x| = 7 xal x| = 1, ap®
x,=—7, Xs=7, Xz=1, x,=—1 elvan ai pilca Tfis Sobeions EEicooews:

2ov. *EoTw 1) tflowois [x[*~10|x|—24 =0, |x| =5+ Vim:S-_{:?r
fitor x| = 12, |x|=—2. OUtaws Exouev pdvov Vo pilas Tds x, = 12
Xe=—12, d16m 1) |x|=—2 elven &BUvaTos.

3ov. *EoTtw 1) Eiowots [x[24-10|x|+24=0, |x|=-54]25-24=
=541, &pa mpokUtrTEl [x| = —4, [x|=—6 kai 1| fiowois Sév EXE
pilav. ToUto Biraxplvel Tis &uéows, 81611 TO TP&TOV PEAOS TS gg-
owoews elvar BeTikov Bi1& mwEoav TpHy ToU x ( TporypaTikAy )

Hapatijpnog. Kard & dvwtépw Suvdueba va eUpopev kai THY
AUCIV OUCTNUATWY EYOVTWY ETTOAUTOUS TIPAS TV &y VioTwY TWV-
’AoxNoetLg
450. N& evpeBouv ol pifon T@V kéTwd Efiocoewy :
a') 3ix|-7=0 PB’) —6]x{+5=0, y') 43 x|=-1, &) 2x|+7x—3=0:

£') x+|x|+4=0, o71) |[x|4+x—4=0,
451. N& Aufiouv al xé&Twb tEiowoes :
a') |x[2-5|x|-3=0, PB') |x/2-5|x|4+6=0, y') 4]x|2-5|x|-1=0,

&) \x[”—-i- |x|—2=0.

452. "Eferdoate Thy tfiowoy alx|+x+y=0, (e,y7#0), waparnpolvTes
&mi elven alx|=—(y+Xx), a2x?= (y+ x)2.
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B, TYSTHMATA AEYTEPOY KAI ANQTEPOY BAGMOY

§ 202. KohoUpev ouoTnua (éﬁ:crcb'o'smv ) ~5£U:1’é‘:30u‘ ﬁf;e?‘u
T dmroTeAoUpevoy &rd  piav tEiocwov P [3c'xﬁuou K.O:I c')m'o oloi g;
ToTe dpiBudy E§lowoEwY O PaBuol ue loapifpous Sy vewoTous
Hiowoedy Tou. : : 2 ¥

"Eores pos AUGIy TO oUOTNH p ﬁ?rﬁuou x;\p_‘\SJ,Ti:W ;3“

"Ex Tis o TOUTWV EXOHEV q)-——xt5, ,Eicrorro;-rscg)iae :J]icmuw e
T gls THy B’ AHPAVOHEY x(x—5)=—4 & -n?g i Qgim::pw £
icoBOvauév ™ms x2—5x+44=0 /\L’JOV’\TES va £ p5 Iy {GKOUE;
X = 4. AvrikaBioTépEY TS TIHGS m‘rrasleis THY Y=X— IKc:u ‘ E A
Y=—4, y=—1. "QoTe al Tipal TEY Sy vewoTwV elvon x=1 xai 4, y=
kad —] &vmioToiyws. - ; :

Ex TV civ)c(\)'répr.o 'rrapormpoﬁufv E’m, o-rc:;: 'exc.:uga :.ug:qlzau
B BaBuot pt BUo E§io0tEls kad 800 cryvmo:rous, \_;oapz—r & ;T Espaé o
Eugy &yvwoTov THyv EElowaty ToU o Baﬁuo'u, dv-nlx T:‘w e
Ty ey els Thy SAANY E§iowoty, éryolﬁea‘s i.h A
Ot SeuTépou Pabuol pé Eva écy}:wcrr?v fz;g\ R ek e
OWoEws olrTiis eUpIOKOMEY TGS TGS |‘<ou -rou" Hpeleralling

"Ev yével, &v EYwuEY oUoTnHa P goceuou U«é bl
&yvisorous, eupiokopey CUOTNHA 'iGDSUmeOV li) ';gwdmms - Yol
KoAcytepov Tpos AUGIY G ¢Efis - /\uoLtev -.rug (v‘— oy
OTfpacros, i oTroia elvan o |3(IB‘|JOU, fos :;’POS «r(;w s
Yvéoorous alrrot Kal EUploKOUEY TOS TIHAS W VO\;C'OGTOU i
ékfppcxgouéuug guvapTHOE! TS d‘ﬁop&:rouonsl &y vmm,v i
=AKC'»‘?\O\'JBc.-Js elodryopey TAS Tiud§~ &Y V— Zmumos o
VaBikty ¢Elowoty P’ ﬂuﬁuoﬁl -roo\:e Sczjeéz)rsoir bl ;i 61.}0[“ et
Epebfy fooduvapos TOUTNS [; UEKGS:DOT&”EU s

N BiSer Tds Tipds TOU X. v v—1 &A@V &y vaioTeV ki B& €U-

Tinds o0 x els T EKPPATEIS T
PpEy Tés TIPGS TOUTGV.

“EgTed TO OUTTNUX X+y=0a, XY=Y (1)
EE10waEWY gUploxopey Y=0a—X (2). Elod-
BeuTtépav TV EE10C0EWY

0 (3). ‘H tflowos 3) &

[Mapadelypara. 10V

"Ex Tijs mpTng TAOV EGI0 ‘
Yovtes Ty Ty aUThY TOV \L) els -m:
(1) evpiowopev x(c—x)=Y 1 x*—aX—Y
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Xel &v yéver 8o pilas, foTw TAS X;, X.. Ofrtouev duti ToU X ToS T
ués Tou eis TN icworv (2) kai eUpiokouEy €v yével BUo TIpAS ia
TO y, fiTol T&S W=a—x,,= Y, Y=0o—Xos=\s. OUTwX Eyouev Suo eV
yn Aucewv ToU Bobévros cuoTuaTos, TE X=X,, W=a—X;=\, Katl
X=Xg, Y=0—Xp=Ys.

"Emreidn Spcos elven [Eveka Ts (3)] X1+ xo=q, EmeTCn, 6TI O—X=X¥/
a—Xp=X1" &pa T& {ebyn TV Aoewv ToU (1) elvon T& X=xX,, y=5
Kol X=X, WY=X;.

20v. "EoTw TO oUoTnpa x—y=PB, xy=y(1"). Eupiokouev w=X"p
kai elodyovTes THY TiwHY oty ToU y els Ty B’ Téw (1') eUpiokope
x*—Px—y=0. (2)

‘H Efiowais clrr) Exer &v yéver SUo pilas, éoTw Tas X=X,, X=X
ETTOPEVLS EYOHEY X=X, Y=x,—f kal X=X, y=x,—P.

"Emaidn, Eveka Tiis (2'), elvan X,+Xo = P, eUplokopev &T1 Ta
Ceuyn T@v AUoewv ToU (1) elvan T& x=x,, Yy=—X, Kal X=X,, Y=—%r"

3ov. "EoTw TO oUoTnua X2y —p?=0, ax+Py+y=0 (1). ‘Yo"

BéTopev P#£0 ke epioxoue &k Tiis B’ Tol (1) y=— YJB"_"E (2). Elo¢

YOUEV THY TNV aUthv els THy o' Tév (1) kad eUpioxopev
(a2+[33)x2+2cxyx-}—y2-[32p2 =0 (3)
lva al pilen Tfis (3) elvon mpaypomikad, wpémer vk EywHEY
aty’ (BP0 fi YL (B 4
Eqv mAnpoUTan 1) ouvBrikn altn, 6& elpwuev Suo Tipds TV
X TPOYHATIKAS, E0TW TAS X,, X., kal dxoAouBuws SUo Tipds ToU Y
fiTol O& Exwpev Ta €fis (eUyn Aloewv TolU (1)

ey e L 3

X=X, Yy=— —5 Kol X=X, Y=
T& omoia mepiopifovTan eis Ev udvov, &v elvan y?=(a2+pB2)p2
“Av of pilon Tis (3) elvan pavraoTikal, 8& oupPaivn TO AUT?
kal Bia Tas Tipas ToU W
l X+ i wi=14 :
4ov. "EoTtw 76 oUoTnua | X + Y + w= 6 (19
l x—y+ w=0.
Ex T@v BUo TeAeuTaiwy Eflowoswy elkdAws eUplokopey 2\|J="6’
&pa y=3, &Te éx Tiis y' T@V Bobeioddv elpiokousy w=3—x. Eiod-
YovTes Tas TiuAs TGOV W Rai w els v wpwtv Té@dv (1) EtrpiO'KOuE"
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v 14 A 2520 (2)

glL(3-x)F=14 1 X 3x+2 . : :

“Ex Tomiqt E:psoxcusv x=1, x=2. OUrws Euplcrxope! xohoU-

Beos o =2, w=1 xai EXOHEV Tds £Efjs Tp1ados Avoewv Tou (1) x=1
W3,w—2xcnx2q,f3w—r

"AoufOELS

N& AuBoly Ta kdTwfi oUoTHHATS :

’ x-+y)(2x+3y)= 180
453 a 12xy+ 13y = ;. B {( o x—2y= 3
i : 4x — 3y=1
2 e A (E—XIE Y=
x — y=1
; cW—T(3x—y)+3=0
[ x242(xy—24)+y2=0 o' {N’ ( \l;x_w: .
£) { x—y=1
L1 9
ol “*"x (R
=19 ———3 ‘ X—
A B0 Al o g 22100
| w(x+1)+9=0 ox—3y=2 \P.ijr,er =
3} 5 )2:=2 ax2+ (ot P)xy+Py*=0
= -+ —— '
R \( ) % i [ax—ﬂw-—-zae
érw+ ﬁ\-
(&) =1 Qa-p)xE+ (act Pyi=4a®
&' ) [X+W:2a

2x2—3xy= 150—10a?

{x2+2my2- a2+1 oT’)
{
{

£J + a {3x+2\y = 12a-13
ol 2Pt 24 (y+B)?=4(a®+P?)
455 o) (X+0)‘-('-g*'f5)2f4(°‘ —p?) B) { S:F‘:i af{é
I X—y= o+ £ ;
(Bx2+aoy?) (*+p*)=aPy
xe—xy = 2P+ 2 &) >
B @) | ypyt=2p(eB) {ax+w Y

a
=5 "‘5)
(x+1)x+¥¥=7 £ (50-+4)

‘Errions T& KoT@TEPW !
2 2 = )_—: 0
\y‘-}-za(x ==
1
x2-4 2oy%= a(a+ 7 )

yi=2a(+1) (X+ “2—5)

B)
zax=(31)

457, a)
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{12 Eas . el 2 y—x=2p
VI o R Ch §) 1 xz w: o
p2= py2x =B aip XY
pexi—aly?= a2p? | ( % )2 (By)2x—+ 2= Qﬂzyﬂ
458, a’) §/Px\2 . pry? 8" .
AHEE i (&)=
aye—2p2 ( X+ -;-) - (- P)—2p2x = 0.
459, a’) b B9 %2 e v at+f
aqﬂ«-Zﬁ-"-( x- 5 ): 0 g gya | e
X 2 \p 2_
y (”-'Hs) - (a_.gs)_‘
¥ g
e > 0k
o [ X24y2=100 y x2—y2=56
460, G){x:q,t:3:5 ) {x'w:~'95
1y 249 (x-5y)=(x+2y) (5x-24y)
5x2—72y% = 32
461, , XXy 4 y2=T79 [ XB—xyp+y2=91
: i {(X+w):(x—w)=5-‘? ﬁ>{(xw);<w)=g;3
n [ (x+4)2=xy [ (X3+42) (x+4y)= 1080
LR PP ) Gy 540

&) { (x2—y?) (2x—3y)= 192
() (3x+y)= 1344

§ 203. ‘H Aois ouomuéreov B’ f kol &vetépou PaBuol &vd”
yetan ouviifes els THy Aoty ooty o kad P’ PaBol, dAAG 68
UTrdpyer Opiopuvos kaveov Bi TV AVotv. Qs il O mAeioToy EmBIw”
KeTon ) AUols @Y GrAouoTépov tk TGV EEiotoEwy, s Tpds dpindY
Twa &yvdoTwy ouvapTioe TdY Aoimédv. Tds oltw eUpiokopévd
TIpds &vTikaBioTédpey elc Tag Aormrds EEiochoeis kad EmiSicokopey Y
elpoopev plav uévov Eioway P BabBuol pt Eva &yvwaotov, Thy dmoid?
Buvépeda v AVowpey, 6T BieukoAUveTan kai 7 elpeots Téw TIHEY
TQV ACITTGY &y vaaTwy.

ITapadeiypara. lov. *Eotw mpods AUow 16 oUoTnpa
x4y 2x2—p=9.
X+y=3
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"Ex Tfis BeuTépas EUPIOKOMEV y=3—x. Eioayovres THY TIWnY
Wy ToU \ elg THY TpWTNV ¢tlowalv gUpIOKOHEV x4 (3—x)*+
2234 x=9 § TV 11x2—26x+15=0. /AvovTes Ty eUplokouey
=] x,= LS—, &xohoubeos Bt eUPITKOUEY kol Yi=2, Yo= l,f?
h 15 8

OUes Exoney Ta EETS leuyn: =1, y1=2, Xo=p Y= 11-

20v. "EoTw TO OUCTNHA xity? =, XY = p*.
péAn THY TTPOTNY Ty BoBeioddv Kol THY
(X+w)2:a2+2§32. > Ao poUpey o THs
—2p? ko eUpioKOpEV (x—y)=

Tpog®éTopey KorTd
2xw=2ﬂ‘-', &Te eUPIOKOUEY
TPWTNS <&y Bobeioddy T& PEAN TAS 2xy SHus e
=a?-2p2, &droAoUbus gupiorouey x+y= :{:V0‘2+2|32: K=l iqu_gazr
Kai Gvoryopeda els TG GUOTHUOTC
O el - gl cons Ay y=—1/c+ 2p*
X —y =[P 2px—y=—| = 2P = [t —2p x—yp =—|/o*— 2p*
8UkdAcos AUSHEVAL.

*Eviore elg ovoTnua B
Bol g mrpds ExaoTov Ty dyveoTwy, O : L 1 '
ToU B Babuot 6 TPOS Tous &y vaaTous Exouv ToV aUTOV Af;yov_

OTe Biy kocTAAAou GTTaAOIPTS 16y lgopabuiy TOUTWY Buvapewy

TGV dyvioTwy, EUPITKOMEY tEiowoy o Poduol s Trpos Tous Buo
Syvisorous. AU ué piay TV &

obeioidv EEICWTEWY ToU oUCTHHATOS
Smotenody oUoTua P PaduoU & Twpds Tous &yvioTous ToU So-
Bvroc guoTruartos. OUTws N AUats ToU BobévTos OUOTAUOTOS djvc'x—
Yeten gvioTe el THY AUOWY &TTAOUOTEPOY guoThuaTos B Bobuol.

Vo EEI0GOEWY ut BUo &y veoTovs B’ Po-
ol ouvTeAeoTal TGV Spwv

Ilapadeiypata. lov. “EoTw Trpos AUcly TO OUOTNHX

3x2_ Sxy+ 4yi— 8xtHTY= 8
{ 9x'—>15w+12w‘-'+11x—3w=12-

U Tév duo tfiowaEwy Kai EUPIOKOUEV

'Amaheigopey TO X° netak e AT
35"‘“244’ —_12 % omola pé play TV SoBe10GY GTOTEACUV OUTTNUA

BE\’T‘éPOu BabBuol s Tpos X,Ws 16 GToiov AUETAl KOTAE TA QVWTEPW.
2 2xy—6y* = 208

xy—2¢* = 16.

20v. "EoTw TO OUOTNHA
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ArcipolvTes Tas €§10CO0EIS TOU CUOTNHUATOS KT PEAT) EUpIoKOHEY
X2 X
~ 2= —6
x24-2xy—6y? 208 , ¢t | “y 26 _
Ry = f : 1 138

Xy—2yt 16 X o 2

‘H éfiowais ot elvan B’ PaBuol s Trpos :’_, AUovTes auThY

eUpiokopey TipGs ToU —, &pa Buvaueda va Ekppdowpey TO Wy X

X
v |
ouvapTroel ToU X Kol dkoAouBuws 1) oUTws eUpiokopévn mTpwToPd
Buios Eiowais dos TPOS X, e piav TAY Sobeiody dmoTeholv oUoTNHE
BeuTépou Pabpol dos Trpds X, w, TO OTrolov AUETal KOTd T &vTEPE:

3ov. "EaTw 16 oloTnua x3+¢3=9, x+y=3. YyoUvres Tc péAm
Tiis P’ E6lowoews els THY TpiTny SUvamiv edpioxopev

x4 3xAp+ 3xyi+yr=27,

"Evexa Tfis pddTns TGV 8obeiody 1) dvwTépw yiveTa 3xxp(x+‘V)
=27-9=18 xai Eveka Tis SeuTépas TGV Bobeioddv alm yiveTa xw.p-';%
AUTn ue TV Beutépav TGV Sobeiodv dmroTedoly cUonua B BaduoV
@s wPds X, y, TO Smolov AVETal KaTd T &vwTépw.

'AocuxfoetLg

‘Opas mpawTn. 462. Na Aufolv Ta ouothuara:

o) { X2—xy=14 B X2t y2=173 [ X2Hy2=157
Xy—y2=10 { Xy—yZ=15 ) { xy= 66
25
[ X24xy=125 [ X2Hyx=169 W | XEYE= 3
5}{xq; = 50 E){xup = 60 OT)’
3oy = ]
o [ X2 4xy+y=121 9 {x2+xw= 187
X2 xy+x=126 i W2+ xy= 102
463. ‘Ouoiws T k&Twb :
o) [x‘-’+9\p2:136 B,){4(x+w)2~5(x+w)=50 9 x3—yi=T7
x—3y = 4 S5(x—y)2+46(x —y)=11 {x—~kp=l
; Xi—yA—g [ XIyr=17 o XY =0
8 J
) {X—w=B E){X+w=3 m)[x+\v;9
[ X8t =A o [ X yi=a
Z’){x—w=u “){x+w=ﬁ

‘Ouas bevtépa 464. N& AuBoly Ta k&Twd ouoThuaTa :
, 2(x2H9)+ T(x+y)2=1049
o) { X+y=21-}) xy B 1

X2+ y? = 257 3x2yi— ( 2ty ~2~) Xy =275

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



251

X-l—\y—l—‘}-x +\P~:_2“——14 5‘) [ \“-‘.',. W-') (X—\,V)r 41
y)axtg? Xy 1455 l e
2 T 4

X242 = V_{-_»Wg 973 s -\:W—:ZE
X LY o

465. ‘Opcics Ta €St kgt
D

Ll ! Yy Xyi2y
2x+9)3_ 3. 2

Y) 5(x+ ¥ e
X:y =4Ow:(x73xp)

466. ’Erions To kT

Vx4V y)=273
Q') [)(:LJI.WJ: 973 E,} {

+v1'x 2364
(x—y) =T (x + y)=0-XY ) Jxyty
xy=12, X242 wi= 289
Y) { x4 y+0=29

467. 'Emiong Ta: 2+ yi=40 I X2+ oP—X (y + w)= 25

X* T — y : B
) Nz—\pV)i_\p-:SSS B Xy= il w? -+ y2—yp(x+ @) 1(;

we—x)xy —234 x+y=28 x2 4y (xX+y) =

}'
1. IPOBAHMATA EZIZQEEQN AEYTEPOY BAGMO

tE10G : afpol
oo o s S0 DT

: ; Sy ool f Avglg avay
T& rpoPAfiucTa TGV OTolwy T AYETaR 7
Umoiivﬂﬁnz\!mnumwv BeuTepoy Baﬁuon:. L\:IO; Tpézucéxslvﬂv TV

v, glav  Opolx
Tpo sty &xohouBoUpev  TTOP : ' i

67?-0?2 ”‘f“’z)\ou&ﬁmw kad S1& THY AvatY TPOPANUGTY TWY 341
vn

%ewy TrpcoTou Pabuoy.

0 Aaciov ToL TETPO-
v { Gpo TOL TPLT ‘

. aptd o0 To dbpot . IR :
‘!tbv::vm’;‘rr‘::‘joigip-r:;; §uwAaciov TOV &ptOp.ov nOEnpévov xota
loobrar pe 86 ; |

3 n T VOV

¢ Y &pripos. Emreibn TO mpw., ‘

jote. "Eotw X & [MTOUMEVOS ’ , kot

Toy ;:v:‘{ajm 15 X2, TO W&V TpITTAGOIOV TOU Tt‘r‘pczrymv‘ogﬂ:;;ws &
vy 3x2, 1o B¢ BiTTAGOIOV ToU &piBpoy elvan TO 2X.

Eopey T Eflowoy 3x2+2x+1=86. AUoVTES TOUTTV EUPIOKOUEV
17

X=5kal x=—3-
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2ov. Aa tivog apiBpod mpémer va Siatpéowpev tov 96, V0
T0 mnhixov OmepPaivy xatd & Tov Swapémy ;

Abois. "Av pe x TapaoThowpey TOV [nToUuevov &pifBudv, 69
. 96 0 . 5y o i L
Exwpey — —x=4 1| x*4-4x-96=0. AbovTes arriv eUpiokouev x=8

Kol x=—12

e #

3ov. To ywopevov Tdv dpwv xAdopatog elvar 120. Oi 6po
0a floav oo, éav depppobpev 1 4o Tov mapovopasthv xai TP~
oebétopev 1 eig Tov dptBuntiv. Moot elvar of pot Tod xrdopatosi

Ador. "Eav pé 16 X TapaoThowpey Tov &piBunThy ToU kKAdoparTos
6 TapovopaoThs Tou O& elvan %? kai Od Eyxcopey x4 1= ]%mo-lﬁ
X +x=120—-x | x*+2x—120=0 xai & Tfs AVotws eUpiokopey x=10
ki x=—12. ‘Emopévws of épol ToU kAdouaTtos 8& elvon of 10 kai !
1 —12 xai —10.

4ov. Ilotog elvar & &piBpég, Tol omoiov T 0,75 adEavopeve
wata 1 8idouv tov 16 Supprpévov Sid Tod dpiBpol, tov omoidY
amorteroby t& 0,8 tob Lnrovpévou wAny 15 ;

Abowc. "Av pi x TrapaoThowpey TOV [nToUusvov &pibudv, 8¢

éxapev T Eflcwav 0,75x+ 1 :0811:6--15, i Tiis Gmoiag eUplokouEY
: 31 s
x=20xkoi x=— 5

S5ov. Na ebpebolv 8Vo dxépatot meptrrol Sradoyixol de.Oonl
Tololtol, Gote ¥ Siaopa THOV TeTpaywvwyv abrdyv va elve
8000.

Adowg. "Eotwoav 2x—1 kai 2x+1 of &pibuoi olror. Kard Y
Slorimrway ToU mpoPAfjuaTos Ba Exwper (2x+1)—(2x—1)2=8
f) 8x=8 000 kai x = 1 000. ‘Emropévess ol {nToUuevor &pibuoi 8 elve
2001 xai 1999.

6ov. Tpeig dpiBpoi elvar dvdroyol tav 3, 2, 5, xai tod d6po'”
opa TV Tetpaywvwy adtdv elvar {oov pé 342 va edpeboiv ©
&pLBpoi.

Avarg. "Av TopoaoThowpEy pé X, Y, w, ToUs (NToupévous dP‘e‘,
Hous, B& Exwuev x*4yi4-w?=342. 'Emadn 6 ol x,y, kal w glvat
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i X ; X _ ¥ _ “ °Ex toUTou EyOMEV,
Quddoyor T@V 3, 2 kal 5 & elval 5= 5 i &

4 : =3. —2.0. w=5p.

& TrapaoThocwuey Tous foous AOYoUs KE P X—‘3 P W . P, & plav

AvTiKGBIOTEVTES TS TIHAS TQUTOS ElS "rnv 'rlrp'm'rnu 5&11@:03‘
Wpiokopey 9p+4p° 1 25p°=342, & THs Omoias eUpiokopev p=--

& of &piBuot elvan of +9, £6, £15-

7ov. ’Eyevpdtioay 15 &vopa- ol avbpeg értl:r']pwcav 36(3
dpy. &v BAw xoi ai yvvoixes bpoiwg '360 SP?(- n°°'°’~( '71"“;’ ol
&“SPEQ St ‘néum ol Yuvcdxeg xai mooa é¢Ewdevaav o )‘w. e’Lg,
v ygBe yuvy edamdvnoev 20 Spy. OMywrepov xabevog dv-
- ; ok o Téov Gvdpddy, 6T 15—X B& elven ©

Abowc. *Eotw x 6 &pifuos T \ ', Sellid A
SpiBuos iy yuvankdy. ‘H Sorrrévn KaBEVOS UEV Gvbpos Ba elven —-

< 360
KaBedg B¢ yuvaikos s ¢ Spay-

' v gl 360 _ 360 90 kai x BeTikds Kai ( 15. AUovTeg
Mpémer va elvat 5= =

\ 51 +39 i 45.
E‘:’Piﬂkouw x2—51x+2700= Dkl = =% Pz
By B X= »rorheleTan, 516 BEv elven (15,
Ex TV dUo Tip&v 1M x=45 &TroK . ; : o
"Qore eupioxopev 6 &vBpas Kol 15-6=9 YU"’Z“iago QKOAOU::E:::P';
KOpey, 611 EkaoTos GVNP t5amavnoe 360 1 6= PXe
Yurhy e8cardvnoe 360 : 9 = 40 BpX-

8ov. Elg xUxAov SLapétpov 25 p. va éyypaepi] dpboywviov,

X\ W ) &V 17 3
Tol énolov ol mhevpai va €YoV Slaep P‘ H{ il
couEy TAs BIAOTAOEIS TOV opbo-

s A : apaoTNO

el ortog TOUTOU EUPIOKOUEV x=24 xai

"Ex s AUoews ToU gUoTT

V=T,
4 §LopLobT] onpeiov A émi
{ (vwvov ABT. Na& mtpoo jopte '

g 90):" Afzerl; TE:T:L“ dy Qo TOUTOV 4y 07 mapdAAniog A]i_“.

TLAELpA y y 3 . ) (¢ xoninh
Tpdg TRV dmévavTl THg HOPVPTS A mievpayv, Va Xwpil
Tpiywvov eig dvo pépn {gobvvapo. r : o

AUais TTapioTAvopey ut o TO WijKos NS mheupds AB kal pe x
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v {nroupévny &méoTtacty (AA). Tlaparnpolpey, 811, &pol 1 AE
elval rapdAAnios Tis BT, Ta Tpiywva ABIM kai AAE elvan Spoig, 0’5
Exovra Tas ywvias olTdv &va piav ioos. ‘Emopévws T 2upads
ToUTWY B4 elvan GvdAoya TV 'rs'rpo:yd)vcov TV UMKV TEY SHOAY”

(ALE) - X AWV & Abyos o0t

ywv TAEUp&Y Twv. “HTor B elven (ABD) = =&

, . < g 1 \ " ~ , ]
TpeTel va fooUTan pe 5 KaTa TV SlaTUTrwoty ToU TpoPATHaTOS

x? 1

e B RS T o !
fiorrpémrer vikelvon oF = 77 M XS 7 X= —— twab) mpémer x)0

2

MpoBrAparta

468. Na eUpefouv o apibuoi, Tdv omoiwy TO &bpoioua, TO yivdpevov xat
T TnAikov va elvan foa.

469. Na elpebij dpiBuds Tou dmoiou Ta 0,5 abfavéueva kata 5 &ibouvs
Tov 35,1 Sinpnuévov Bi& ToU &piBpol, Tov moiov &moTeAolv T& 0,3 ToU {nTOV
pévou peiov 2,5.

470. N& elpeBouv Blo dxépaior BiaBoyikol TeprTtol dpifpol TowlTol, GO
TO0 &fpoiopa TEY TETpaywvwy Twy va elven 202.

471. N& ebpeiouv Tpels Biaboyikol &pifuol dképaiol TolouTol, doTe TO }'!"é'
pevov auT@v va looUtan pé TO mMevTamAdoiov ToUu &BpoiopaTéds Twv.

472. Na ywpioff] 6 27 els 8Uo pépn TolaUTa, DOTE TO TETpATAdTIOV ol
TETPOy@VoU ToU TPWTOU Kai TO TEVTATAGOIOV TOU TETPAYVOU Tou seutipoV
v& &motedouv Tov 1620,

473. Na& eUpeBouv ol SiaoTaocss dpfoywviou Exovros Siaydviov 17 ol
tupadov 120 p2,

474. Els xixdov Siapétpou 25 u. v& Eyypagi] dpboywviov, Tou émolo
mAeupai Exouv Adyov 3: 4.

475. 'H Biagopa Buo &pBudv elven 14 xod T& ywdpevéy Twy 1632, TMofd!
elvar ol &piBpoi ;

476. Tloios elvan & &pifBpds, & dmolos EAaTToUpEvos KaTd TO TrevTaTAdoie?
TS TeETpaywvikfis pins Tou yiveron 500;

477. *Hpwén Tis mola elvan 1) HAwia Tou xal dmekpidn : Té mpdr}’m"ov
ToU dpiBpol Tév ETdv Tiis HAkias pou fgoUuTtan pé TO SexaefamrAdoiov TS -
kias, TNy étolav 6& éxw peta 12 &, TMoia elven 1) HAia Tou ; K

478. AUo kpouvoi, péovTes ouyypévws, TAnpolv Sefapeviyy el 18 QPSS
Eis méoas dpas ékaoTos SUvarar va THY TAnpdor, dv & els TolTwy Xpetéﬁﬁd'
povos 27 opas tmri Afov Tou &AAou pdvou ;

479. Na& eUpeBelv ol Siaordoers dpboywviou looBuvduou pds Trrpd"f“’"fv
Exov TAsupdv 99 p., kal ik TGV dmoiwv 1) pia elvan T& Evvéa Békata EkTa TN
SAANS.

v af
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480. N& evpefolv ol B1xoTEOES (Paons xal Oyos) Spboywviou TPIywvou,

V ) YrroTelvousa abroU elvar 51 W xai & Aéyos T@v BUo GAAwY Tou TAeUpidY

STy Béxorrar TrERTITAL

2. IPOBAHMATA TENIKA

lov. (Tiic yovors Touijc)*. Dobeioay evBeiav va ywplowpev

€l péoov xal dxpov Adyov. oy L ; S
Aboic. *Ag TAPAOTATWHEY HE & TO PNKOS Tfis Bobelons evbelos

AB xod &5 Becopriowpey SPXHY ourriis 0 A. “EoTe [T 76 onpeiov Biaa-

x

\ ' » a | ey
Péoecos. Oétopey Al =x dméTe Bl =o—X, kal TrpéTrEl VO EYWHEY - =
fitol x2+ ax—a?=0. Ex Tiis AUoEws TaUTNS EUPIOKOUEY

ot} —axal 5 _ a(+ V5 ~1).
Sk Wl 2

a—x

Aispetvnag. Al o pifen TS tgiocooecos elvan Trpary parTiKed
Kol p¢ ofuaro GvriBera, Emedh 1o ywonevoy auTdY elvon —o,
Wqupoguw'éﬂ f L"srmpléxﬂm peTafy TGV 2 chu 3‘. Etropévas
N pila # &vmioToryoUoa &S 16 ofjpa + ToU pilixou Bcx dtm ?E’Tl-
{nroupévny AUoIY. H &\An

. _a(¥V5-1). T,
Pila &moppimreTan & &pynTikn, "QOTE EXOHEV X="TTrrm i
AB, &mo ToU A, 8iom TO X

K kad pikpoTépa ToU &, &pa Bidel TNV

Onueiov I keitan Tépay TOU HETOU ™S

& Pl e &
Eel Tipfy peyoduTEpay TOU o

20v. Sdua Tt éppietn uuraxapﬁcpwgr TPOG TA &vw‘ (eig'-r&
Xevdy) pé dpyixnV TaydTTE O Metd mocov YpOvOV 0& pbdoy
€ls Spog v ;

Adorg. KaBaos yveopl
Tpog T &vew pé xivnow OUaNS
OToeopey pé t TOV [nTOUMEVOV ypovov,
YvwoTous &k Ths PUOIKAS

[opev (i TS duoikiis), TO odua KiveiTal
émﬁpcx‘éuvopéqu. *Av AorTrov Tapa-
& Eycopev Tous EEfs TUTTOUS

v=at— 15 gt?, T=0—gt (1)

* ‘4 dvopacia xpvod TOMN EreKpATNOEY, treidf A Touf aUTh BewpeiTan
g dpyh tob palov € Ty LwYpagIKnV, gpyrrexTovikny  kad THY TAa-

STy Téx VY.
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6TTou T TOPIOTAVEL TNV TayUTnTa ToU KIvnToU KaTd Thv oTrypnV
t kai g THY émitayuvoty fonv pé 9,81 p. &va BA. (kora npooéyylo‘w)'
"Ex Tiis mpwTns é§lowoews eUpiokouey gt*—2at—+2u=0 (2)
¢k Tfjs AUoews 8¢ aUTfis TNV Tiuny ToU t.
Aweoetvnois. ‘H ouvBnkn Six va elvan al pifon Ths (2) Trporypd”
2 2
Tikal elven o?—2gus 0 1) v gg ‘Etropéves u= zigelvou 16 péyroToV
Uyos, els TO dmroiov BUvaTen va o KivnTéY, &v P1ebf pE TaxUTnTE

2 1
dpyixknv a. 'Eav elvan u= gé, ai pilan Tfis (2) elvan foon pe %. ‘Erope

VWS TO KIVNTOV xpslags-rcxl xpovov, Bia va @Bdan els TO upéyioToV

Oyos. Eis 16 duodTaTov auTtod onueiov f& éxn TO kivnTov TayUTnTd

ionv pe O.
I"pcxyuom &vmikaBloTédvTes €l TH BeuTépav TéV E€lowoewy ( 1)
To 't 1B TO Esuplcrxousu eforyouevov 0, fiTor T——oc—O;—q—O.

"E&v elvar v (2—g. ai SUo pilan Tiis TwpwTng TV (1) elven TPX

vuaTikad, &vicol kai feTikai, 6 B¢ TUToS, & Smroios Bibel auTas, elvat

! +Va2-28v . o. + e R . ; )

Q= G*Y—s’ Ai 8Uo alran Tipai ToU t &ppdlouv el TC TPOPANHE:
g

MdTL TO odpa BitpyeTan Buo gopas &1’ EkdoTou omnueiov Kke1pévoY
Emi T eUBeias, THY OToiav TapioT&vel TO Uyos v, piav dvepyouevoy
Kai plav KQTEpYOHEVOV.

Mapatnpoluey, 611 1 pév pic TV TIMGY ToUuTwy Tou t elval

; P . = . —2gv

peyaAuTepa, 1) 88 &AAT HiKpoTEpa TOU :KC('TO.' VTq Eivan guxor
Aov va iSwuev, 6Tt ol TaxUTnTes [BnAadn of Tiwai ToU T TRg BEV”
Tépas T&V (1)] elven &vrifetor. “Av Tebf u=0, 8& Exwuev t=0, kal
t= 2:. Tc')Q: TaPIoTAVEL TOV ¥pPovov, KaTd Tov omoiov TO ki 7OV
¢ravaTiTrTel €5 TO anueiov, ék ToU émoiou dveywpnaev. “Ofev & XPO”

vos, kaf’ 6v yivetan 1) dvdPaois, iooUTal ué Tov ¥pdvov, ko’ 6v yiVETO”
f kat&Paois ToU KivnToU.

3ov. Na ebpeby To Bdbog ppéarog, av émépacav t° &’ 6TV
awébn va méon Aibog éx tob atopiou adTod, péxplg dtou Axov”
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o8y & fixog & mapayBeig éx Ti¢ mTwoews ToL AiBov €i¢ TOV mL-
Buéva Tod eppéatog (¥ 4vtigtacig ToU &épog napuﬁ.lé?-:e-:m).

Avaic. TlaploT&Vopey pe X 16 Pébos TOU ppéaTos Kal e 3 ™mv
TayiTa Tod fyou Els TOV &Epa. ‘O ypdvos t GITOTEAETTON &TTo ‘50?
HEpm: 1ov. 'ATrd TOV Xpovov i, Tov dTToiov xpac’rgs'rcln & AiBos B va
Teon). 20v. "ATO TOV XPOVOV Lo, by &moiov YpaialeTal 6 fyos i1 va
QViNGn ¢k ToU Trubpévos ToU ppaTos EiS drrréOTuolle.

"Exopev OV £Efjs TUTTOV (ex TTS Quoikiis) X=— &t o omoios
pbvos KaTd TRV OUOAXS emiTa-

i8¢l 1o Bidornua, GTav bibeTal © X : . b
; 1 kivnols KkaT& TNV TTWOIY ToU

XWvopévnu kivnoiy, omoia elvat kal

Aoy, Ex Tarng TpokUTITEL == | [ @1

L 1o BidoTnua éxppalopevoy uE

"Ex ToU X=Tts, & Omoios OiBE ppol .
karTd THY OHCANY  Kivnowv Tou

™y TayUmnTa T Kod TOV XpoOvov L

fixou, eUpIOKOUEY to= J:-- “Exouev Aormrov THY EElowor

4 T g T
"Ex Torrtng eUpiokopey UYOUVTES els T.(:) TETP
O0VUTES KoTd THS KOTIOUTOS Suvdpels ToU X
g.\(%—?-r(gt—k-r)ﬁ:-kg'r“t2 =0 (55

"Emeidh 76 t, elvan BeTicov kal 76 kara Ty (1) kai (2) ioov airou

ks ‘:— Tpémer v& elvan feTikdy, fiTol t— lT)O A x( Tt (4)
Moo o pilen THS (3) elven 'erayuor‘rchxi kol Gviool, 11!35'1:m v
o ferinov O 'r'i(gp,--r)‘-'—g'-"rﬂt2 A T 1f(T+n2gt)?0, T O’Troiov
Tpéypamn ouppaiver 'EE SAAou TrPOTT|POVHEY ;3:(1 t":oT;xév Y 1VOUEVOV
Ty pilddv, elvan T°U, 16 5t &fpolopa aUTdV —-gg-‘-—-,
v Geicd. ‘Emopévess ol pilon elva gerikad. "ARN é‘rm?ﬁ TTpETTEl V&
oo, kerrd v (4), T x(TT kal TO Y1VOHEVOV -rf“ov pr{@v elven -n;-rt
oy 8¢ arren &wioo, EmeTa, 6T f pla 1@V pl(,m‘v E‘Ivdl usyq)\ul—rgpc‘l
TOU Tt kai ) GAAT MIKPOTEPX ouTov, 1 omoia kai 8a glvar BexTn B

T rredBAnue, Bik v wrknpotios: §j duodTs (2); *Fi T Agses
s (3) evpiokopey THY {nroupévny TNV, T omoia U-\;’T‘OTOI-)(_EI els O
- [gl+T—VT(T + 2gt)].

Ofiia — ToU pilikol. “HTor EXOHEY X=3

Gywvov kai SiaTao-

T ool

17
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Opas wpadTn. (levikd). 48l. *Av ToAAamAaoidowpey T wogTo
uépos &l TO wiooTOV pépos Evds &piBuol, eUpiokopev a. Tlolos elvan & &piBpds |
( Aepetnais ).

482. "Av moAlamAacidowpey TO WTAdoov Eml TO wiAdoioy  Evog drple‘
HoU, eUpiokouev Tov dpiBuov a. [lolos elven & &pi1Buds ; ( Awpevvnois ).

483. Kegdhaiov o 8py. 8ibet Tékov T Bpy., v & &pibuds T Erdv THS
Siapkefas ToU Saveiou elvar kat& & peyoAUTepos ToU EmiTokiou. N evpedi
f| Bidpreia TOoU Bavelou. ( Awpelvnois' pepikf) mepimTwols a=5400 &= 2
T=1296 ).

484. Kepdhaiov a Bpy. £pepe Tokov T Spy. kal 8& £615e TOv alTov TOKOV!
v EtokileTo pé fmiTokiov KaTd & SAIywTEpov, GAN’ Emi p ETn TepioodTEpA. Na
eupebi] TO Emrdkiov. (Awepelvnoist pepikf) TepimTwols a= 2100, e=1, p=
T=420 ).

485. "Ex BUo kepoAaiwy T & fiTo KaTd § pikpdTepov, &AM’ Etoiofn HE
EmTéKIOV KaT& £ peyaAUTepov ToUu &AAou kai Epepe Toékov éml v, Ern T, BPX
tvd TO &AAo els v, ETn Epepe T, Bpx. N& eUpeBolv Ta kepdAana ( Arepeivnds
pepikt) mepiTTwolg §=6000, =1, v,=6, v,=>5, T,=9000, T,=7200).

486. 'Hyopdaofn Upaocpa dvti a &px. ’Edv EkaoTov pérpov ToUTou g
T0 P Bpay. dArywTepov, Ba fyyopdlovto y pétpa &mi mAtov. TTéoa pérpa ﬁYOPé"
obnoav kal Tpds mooas Spx. TO pétpov ; ( Atepevnois ).

487. AiBeton Tplywvov upt mAeupds a, B, y. Na& epebii piikos To:oGTo‘f
&ote, &v al misupad Tou avEnfolv f tAaTTwloly ko' aUTéd, va elven  Suvorth T
kaTaokeun Opboywviou Tprydvou.

488. N& eUpedij bl ( dmepdvrou ) edBeias AB onueiov, dote va pooTibe™™
¢§ foou &md 800 guwTevds torias kepévas els Ta onpela Z, ' Tijs elbeias, &V
ToodTns ToU pwTds, TO Omolov BéxeTan pia Emedveia &mwod guwTewviis foTias,
val dvmoTpbdeuws dvdhoyos ToU TeTpaydvou Tiis &mooTdosws alTiis &mod fis
torias ( Aepedvnors ).

489. N& Eyypagf] els fukikhov Tpaméfiov Exov Tepipetpov 2T.

490. Aobévros Tprycvou Sploywviou ABI vir eUpedfj éml Tiis UmoTewold
ons autou Bl onueiov M ToioUutov, doTe ') TO &bpoiopa TdV TETpcrYwW’v
T&V &rooTdoewy Tou K TGV TPIGY Kopupdv vd elvar Toov pé o B') 1o ywél—“"ov
Tév dmooTtdoswy altou &wd THY kaBéTwv TMAsupdv vd looUtan pE Azc ') T
&bpoiopa TdV TETPoaryovmy TV GTOOTAoEWY Tou dmd T&v SUo kabéTwy mheup®”
Tou v looUtan put p2. ( Aepelvnois ). -

491. N& elpefolv al TAsupal dpBoywviou Tprydvou a') &v 8obij 1) yrroel”
vovoa kal 16 &Bpoiopa A Tdv SUo &AAwv TAsupdv Tou, B') 1) UmroTeivouox et
16 (nyos v Td dvmaroryolv els alrmy, y') 1) mepiueTpos 27 kal To Uyos v TO VT
otoixouv els THY UmroTeivouoav.

‘Opas Bevtépa 492 lNMoios elvar & pikpdTepos Ek BUo dpiBudv 109€”
povTwy kata 3, &v Eyouv ywopevov 54 ;
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493. Toios dxépaios &p1BUOS fvon kate 29 WIKPGTEPOS TOU TETPAYCIVCU

TOU kortd povada PIKPOTEPOU alrTou;
494, EQpete BUo &piBuous EXOVTAS YIVOUEVOY
*5

OTodpwy auTdy loolTan Wi | vh

2, &v To abfpolopa TéY AvTI-

495. Elpere xAdopa, ToU toiou & GpidunTng elval xaT& 4 wixpdTEPOS TOU
ToapovopacTou. "Edv aUfnbi & &mBunTAs ward 7 kai $harTeobii TAPOVOHATTNS

. s g 1
kKatd 5, Biagépel ToU TTPOTYOUUEVOU KATd 1 15

496, *EmAfpwot mis 1600 Bpx. Six xagé, 1800 Bpx. Bix <éiov, Erape &¢ 40
Xioyp. kagt &ml mhtov ToU TEIOU. Mégov ExoéaTile TO XIMOYpaHUOV TOU KO,
& 7oy tefou Exoomie 50 Bpy. Ewl Théov;

497. Els txBpopny al yuvaikes foav 3 dArydTEPS 6y &vbpdy. “Av ol pév
GBpes EmAfpwoay dv GAe 1750 BpX. ol &t yuvaikes 800 &pX., wéoor Aoav ol av-
8pes kal al yuvaikes, tav kabels T3y &vBpdoy ETATpwOE 50 Bpy. TEPICOOTEPOV
N xadepia yut ;

498. Efs 27 &vBpas kal yuvaikas ¢rAnpafnoav 2100 Bpy. B ToUs Gv-
Bpas kai 4200 Bpy. Bi& Tag yuvalkas. Méoar foav al yuvaikes, &v kafepia £TAN-
PbveTo 150 Spy. SArycaTepov ToU &vBpos |

499, N& eUpediy GpiBuds dxipaios, ToU Srolou TO &OpoloHa PE TRV TETpayw-
Vikhy pifav atTol elven 272.

‘Opéas TpliTn. ( MecopeTpika ). 500. TMoégov elvan TO wAfjfos  onueicv
BeToEy, iy dmrolwy Suvdpeda v pépwney 78 elbeias ouvbeovoas auTd dva BUo,

501. Toiov émrimeBov KupTOV TOAUYWVOY fyer 104 Bixywviovs ;

502. "Ex 5o bmmébeoy moAvywvwy To o EXEl 6 Theupds ¢l mAkov ToU P’ xal
Tpels kal Ev TpiTOv QOPAS TEPIOTOTEPTS By wvious: wooas TAEUpds EXEl kabév ;

503. *E&v ol TAeupal TETpOy@VOU auEnfolv kata 3 W, 16 tpPabov ToU véou
8 elyar 2,25 gopas ToU &Ahou. TMéon glvan ) TAeupd auToU |

504. Téoov elvar TO pijkos T@V TAEUpEV SpBoywvioy Tprydovou EXovTos
tWBaboy 150 u2, &v & Adyos TGV kaBéTwv TAEUPEY avrou elvan 0,75 ¢
. 505. 'locoxehols Tprywvov uby Péais elvon kard 19 W peyaAuTépa TOU
YWous Tou, ExaoTov Bt TGOV oAy Tou kaTa 8 . peyaAUTEPOY TOU Unpous Tou.
né"ﬂ elvar # Pdois kal mwéTOV 16 (yos TOV |

506. Tives al Bioordoess Spboywviov #xovTos tupabov 192 p2, &v Swagé-
Pouv wara 4 u.;

507. PéuPou f pév TAEUpd EXEl WTIXOS 17 p. ol B
14 4 Méoov pfikos Exer ) WikpoTEPa Bray@vids ToU ;

508. Tloian al SixoTAOES bpBoywvioy tyyeypak
12,5 4, &v # Bicgopd avtdv eval 17 w3

509. EUpete Tas TAEUPAs SUo TETPAYWVWV EydvTwy &bpooua EuPaddv
8621 2, v o yivopevoy TRV Srarywvicy aUTdy elvar 8540.

‘Quas tetapTn ( SuoTnRETGV ). 510. Ao xpouvol pEouy ouUYyYpo-

¢ Blaywvion Exouv Biagopay

pévou els kUxAov &xTivos
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veos kal TAnpouv Sefapeviv els 2,4 Opas. ‘O P’ udvos Ypeidderar 2 dpas bl ALY
ToU a’. Els mboov xpbvov EkaoTos THy TAnpol uévos ;

511. Avo Emiyeipnuatian kaTébeoav duoU 20 000 Bpy. ¢ a Si1d 2 pfjvas K ¢
B’ 51 8 pfjvas. ‘O piv o' FAaPev tv SAw 18 000 8py., & 5t 9 000. MMooa Eképbiae!
EKaoTOS ;

512. Ao wepddaiax Exovra &Bpoiopa 30 000 Bpy. trokicBnoav mpos 6%
T v o épeve 4 pijvas &l TAdov kal ESwke Toxov 1 280 Spy. TO 8¢ B’ 840 Hpx-
Mola T& xepdhaia ;

513. N& eUpeBolv Téooapes &pifuol &roTedoUvres &vadoyliav, av 1o &Bpor
oua TV TeTpaydvwy oTdv elvan 62,5 kal & pév o UmepPaivel Tov P kot 4
& Bt y' Tov B kard 3.

514. EUpere Suyfipiov &pibudv, & dmolos Siaipoluevos piv 81& ToU y1vouevoy
TV ymelwv abrol 5ider mévre kal dv TpiTov, fAaTToluevos 8¢ kata 9 Bibel oV
TpokUTrTovTa dpiBudy 81° dvTioTpogiis Ths TEipds TOY yngiwy alTou.

515. EUpere Tpiyfigiov &piBudv, Told bmoiov T6 piv B’ wneiov elvon pEgeY
&véhoyov Tév BUo &Ahwv, & Bt Adyos ToU &pifuol mpos TO &bporgua Ty YN
plwv ToUTou elvat d 124 : 7. Ar’ dvmioTpogiis Tiis oeipds TGV yngicv aluTol TP
wimrTer dpiBuds nUEnuévos kata 594.

516. EUpete Tpeis &piBuols, av & P’ elven péoos dvdioyos T@Y GAAWV,
&Bpoiopa aUTdv elvan 21 1OV BE TeTpayvwv Twv 189.

517. Els Seaueviy Tpéxer 1o G5wp Ppucews dmi Tpia méuTrTa ToU XpOVOY:
kad’ v &AAN Ppuots pdvn Ba Thv EmAvpwve. KAeletar ) o PpUois kai dvoiyeTd! _ﬁ
B’, uéxpis dtou TAnpwdi | Sefauevh. 'Eav xai al 8Uo fvoiyovto padi 6 #rAnpoY
To els 6 dpas, O Erpeyov &k ik Tijs a' Ta BUo TpiTa TOU & THS P, &g’ &ToU trelatin
fi a'. Els mwboov ypdvov kabepla PpUois Anpol Thv Befauevhy ; -

‘Ouds wépmrn. (Puois). 518. Tléoov xpdvov ypeidietar Aiflos 513 _"'c.'
Téan el TOV TuBubva ppéaTos PdBous 44,1 p. Gpifpevos ék ToU oTopiou auToV!
(Mapaprémeran # dvtioTags Tou &épos ).

519. TMéoov ypdvov YperdleTan Affos pimrdpevos &vw karaxopugiss ( €S 2
kevov ), Tva &viAbBn els Uwos 122,5 p. kal kartaméon ;

520. Tlbomy dpyikhv TaxiTnTa Tpéme va Soowpey els Aibov, &v pi1gbi KT
kopUpwx &vw (els To xkevdv ), Tva dvéhdn els Oyos 122,5 u;

521. TléTe 6& 9bdom els Tyos 1 460 1. ogalpa pITTTOPEVN KATAKOPUPLS mpds
Ta &ve (els TO kevdv ) kad dvaywpoloa pé dpyikhy TaximTa 185

522. Tlolav Tricow tfaoxel opaipa 41 yihioypdupwv dml xexAipévou gmme
Sou, tav looppomf] Blvauv 9 yidoypauuwy ;

523. "Eml mwéoa BeutepdAerra kuAletan opaipa El kekAipévou dmiméSou
pfikos 39,2 p. kal Owos 10 p. &k TGOV &vw TTpos T& KETW ;

0

I

Neplhnyig nepleyopévwy xepahalou VII.

‘Opiopog Siterpaywvou EElowoews oxi+Px+y=0, (a=/=0)-
'Avaywyh aurtis els ThY aw? Py +y =0, (x2=y), pila TN &
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—

_p /B oy o
ph p'l == i v—'ﬂ__‘—vz%_ﬁy p3! Pd = :I: ___'éa' p——

axi+4pxiy = a(x—p1) (x—p2) (x—Ps) X—P): P1 P Pa Pus %
Pt ToU TPIWWUHOU. o

T& Trpdamuoy Tol TpIWVUHOU OTrOVBGTETal HETY Khaieueinay
TOU ducoTEpOU Y1VOUEVOU.

Tpotty SimAGY pr{ik&dV \/A:{;V_B_ els AmAg,

————  4/A&T /AT & m=A-B.
e =Y Y

"Efiocoerg ué pilika P xad AV TEPTS ngﬁc‘-js- ’Aﬂouévc'omg TO:"J
Piliko¥ kal droAaryty &’ auTol, &1e 1) TPOKUTITOUTX ¢tiowors &-
Xel 1&g pifas THs Sobefoms kol THs ouluyous aUThs. N

"Av Sofeioa EElowots elvan v Yéver GppnTOS, UYOUHEY 7\;0 e
AN Tng els korToAAfAous Buvdpes, Tva TIPOKUYT ﬁ:ﬁmmms fm*n O?’UE-
") pilikéy, GAN aimn Bv elvon &V yéver fooduvapos TS 8095 ons,
Kol Trpémrer v Sokip&lwUEY, &v of pilan ourtiis EmoaAnfevouy kal TN
Sofsioqu. .

‘Oplopdg &vtiotpbpov EELOWTEWS. ?f Y ﬁuiugu

axs+px>—px—a=0, ax3+pBx +[-3x4:cr- i
Bouy 1, o T pilav x=1 kai 1| P THY x=—1, &véyovran B¢ Eég Thy
oy tiowoewy P’ Paduol ( petd Biaipeoiv TWY PEAGY TV E§iow-
Sty By x—1, x41 &VTIoTOIXWS)-

Aia Ty AUowy TS axi+pxI+yxi+

: Jisid, 3
T popeny o ( X2+ % )4;_[3 ( x4+ _i) +y=0xal T+ — =Y, OTE

px+a=0 THv BéTopev UTO

Fud : ' 2o ot " Babpou.
Wayetanr gls TNV AUOLY EE10COOEWY B P ‘ ,
‘H axitpxi—px—a=0 éxen plfas TS x=1, Xf-l o dvafT?!
lg tEiccooty B’ Paduod et THY Siaipegiv TOU & péAous dia Tou x-‘—'.
‘H GY&J‘BX‘+YX3:{:YXE+pxiG:O gyer THy pilav x=+1 kai &-
Qyeran els qvrioTpogov E§iowatV &' paduou. o e "
‘Oplopdg Stwvipov EELTWTEWS ox - fxt =0, (P70, X,
Tépaior BeTiroi). e ' y
TiBeTon UTrd popenV oo (orx“”-—;-ﬁ):-'—o, (x> A) Ko Exel pilas x=0
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kad Tdg Tis ax*—*4-p=0 A Tfis x¥ =Y, (y::— % x—?\:u). Aloxpivo”

LEV TEPITITWOES o ), Gv v=2u, P') &v v=2p+1, émou p q:udlKéS'

Adbeic tic éElawaewe ajx|+ B =0, elvan igobUvapos pé TNV
s & S— av ap (0, tvd, &v of )0 8év Exer pilav.

Aboig Tig ¢Elowoews ox|+Px+y=0, (o, B, y#0). "AY
y(B—a) >0, 7| y(a+PB) (0, éxouev piav Alciv & Exk&oTny repl
TTWOIV.

Aboig g éEowoews ax]*+-P x| +y =0, (a#0).

‘H |x24+2Bx|+y=0 éxea 4 pilas &va SUo &vTiBéTous, &v [3?-—')/)0
xai (—P4V pr—y) ) 0.

‘Oplopds osuothpatos éElowoewy B’ Babpod (Gv Eyn povoY
piav tiocwoiv B’ PaBuol xai Tas &AAas a' Pabuol). 3

AUots guoTiuaTos é§iodoswy P’ Pabuol A dvwTtépou (ué dUo 1
TEPITOOTEPOUS Gy VEITTOUS).

MpoPAfjuata t§iowoewy kai ouoTnudTwy B’ Pabuol (&piBun”
TIKA, YEVIKQ Kai pé Siepeuvnoiv).
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KE®AAAION VIII
A’ TIEPI ITPOOAQN

1. MPOOAOI APIGMHTIKAI

§ 205.’ApiBuntuch mpéodog* kaheiton Siadoytn dpiBudev, Eka-
OTos Ty dmrolcv yiveTon €K Tol TTPOTYOUMEVOU TOV Bia Tiis Tpoo-
Oéoecos ToU avrmol &pibpol. Of uev &rroTeAoUvTES THY TrpdoBov dpi-
Buol Abyovtan 8pot QUTTS, & B¢ mpooTIBENEVOS &p1Buds els xabéva
Spov Bix v Bcbom TOV ETOHEVOV atrroU, koAeiTal Stagpopa Ty Adyog
TS TrpodSou.

"Av uév f Siapopdt THis Trpoddou elvan &piBuos Bemikéds, ol Spoi
BadvoLy atfavépevor kai f WpooBos AeyeTal abEovca, dav Bt elva
SpvnTicos &piBuds, ol &por Paivouv arroupevor  (pbivovTes) kal
Myeran gbivovea. TLY. 1 Siaboyh Tov &pibuay, 1, 2, 3,94, 48
v rpdoBos dpiBunTikd oifousa ué Siagopav I, wobBads xad
Lo & 53 5 Fianoph 2, 0| S350 005 20w, Oelvan gRbna S
Sagopay 5. 3

"E&v ué a TapaoTHOWHEY TOV TrpédTOV SpOV éplal.l‘r‘;Tle]S. Tpod-
Bou kad pt w THY Biagopdv oUTHS & Beurepos, TPITOS,... Spos B&
Toplordieron b o 4 o, o+ 20, & 30 o + 4w,... (1) "Apa:

"Exaogtoc 8pog &ptpnTixis npodbou ldoﬁ‘ﬂ’.‘!—l peé Tov n‘:'pfbrov
8poy abric, adEndévra xatd TO YLOpevov TG Sracpopig €mi
Toy dpBudv Tob wAHBouG OV nponyoupévwv adtol Spuwv. :

Olrws & dpog Tiis TPoODOY (1) & Exwv X T'ﬁV TPIOKOOTTV
&6y {gotTan pt a+29w, & THY égnkoc'r‘hv méprrTny TEEW pé at-64w

KT, Ex Té&v GueTépm TapaTpOUMEY ot : )
"Orav 808y & mp@dTOS 8pog xai ¥ Srapopd &ptBunTLg TTPO-

%oly 100 &pror €ls 5 WpdowTa, BITE & uepibia v& dmroTeRolv dpibumikh

Tpdoboy,
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68ov, Suvdpeba va ebpwpev, olacdimore tdEewg dpov alTNS:
wxai Aéyopev dtL ToéTE V) mpoodog elval wpiopévy.

Eqv v mapioTdun 1O TAffos Tdv Spwv Ths (1) kal T TOV &
yovta THv wiooThv T&fiv Spov altiis, ol mwponyouuevor ToUuToV
B& elvon v—1 TO TAfBos kai B& Eywpev T=a+ (v—1)w (2)

"Av ) (2) AUBF G5 Tpds @, elpiokouey == AV 1 2
ABT] ds Tpds «, eUploxopey a=T—(v—1)w, &v BE AUbH Tpos Vi

w—+T—

eUpiokopey v = 1+ Iw—= i TpEmel B va elvar TO W dpleuég

drépaios Kai BeTikos.

MaparnpnTéov, 11 1 Siagopd apibunTixfis mwpoodou pe bpovs
a B, v, 5,... 8i8eTon Umd TV P—a, y—P, &—y,...

‘Etropévass, &v TrapacThowpey Ty Siagopav alTtny pE w, efi
Exwpey w=Pf—a, w=y—B xai mpooBiTovTes aUTds KaTa péAn EUpH
Y=

okopey 2w=y—q, apa w= 5

Iapadelypara. lov. ‘O &pos, & Exwv THY dekaTny TpiTnV TV
els &piBunTIKnY TpdoBov pE TpdToV Spov 3 kai Biagopav 5, igouTdt
pt 34 (13—-1)5=3+12-5=3460=63.

20v. “EoTw, 6 [nTeltan 1) &pifunTikn Tpdodos, TS oTrolas
&pos Tiis Sexdrns Téfews elvan 31 kad Tis elkooTis 61. "Exonpev, ot
& bxaros elvar a+9w = 31, & elkooTds a+ 19w=61, dq:mpof’”‘
tes B¢ &k THis P’ lodTTos THv o« eUpioxopev

100=61-31=30 7| 10w=30 xai w=3.

‘Emopéves elvan at+-9-3=31 kai a=4. "Apa | Tpbodos €IV

4, Ti108 18500

o

I. TAPEMBOAH OPQN APIGMHTIKHZ MPOOAOY

§ 206. AoBévrwv SVo dpiBudv Tnreitar va uapep.ﬁ&lwl‘fv'
petakld Twy dAAoug, ol dmoiol petd TtV Sobévrwy va &moverody
aptBunTinnv mpéodov.

Edv a kai T elvan ol SoBévres &pifipol kai v 16 mAffos T@V Taped”
BAnBnoouévwy, T6 TAfBos, TGV Spwv THS oxnuaTioBnoopévng T
Sou B elvan v+2, & TpdTOS Spos @ kai & TeAeuTalos T. ‘Eropéve?
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0 tycopey T=a+ (v+1)w, Qv 16 @ mapiaTavn THY Sagopdv TS

~ O 4, Tij!

TpodSou. ‘Emopbves &k Tiis looTnTos QUTNS eUplowopey w=

Olreo oynuaTiletan i mpbodos ¢k ToU &, ToU TeheuTaiou Gpou T Kkal
& THis Siagopds aUTHS. ‘ £ ;

"Av m.y. [nTiTen perady Tév 1 kad 4 vé TopeuPAnod 16 Spib-

Hof, doTe petT’ cUT@Y VA &rroTehégouy Trpdobov EpIBUNTIKNY, EXOUEV

el 3 kai f Sobog elvat ¥
=], 1=4, v=16, W=7 17 ki 1) {nToumévn TPOOOOS f

e o S
=, e

"AoXNOELS

504, A T kAT &piBUNTIKSS TrpodBaus  EUPETE oicn eivar atfovoat,

Tolan gBivouoan kal BiaTi;

R 55,7, 9.0 B") —15, =10, =5, 0,3~ '”505513'5*2;'56'"_59
8) 0,75 1 1,251,5... ¢ 68, 64,60 cn;\—a.f_l. A
525. Eupete TOV Séxatov dpov Tisa’) 9, 1-3r 17... Pi)i= é s L
0l b O °‘+_3f5. " 5----@5 231 kai
526. EUpeTe TV &p1BUNTIKAY mpdobov ue GpoV TNS BexaTng TALEWs
s elkooriis 2681.
527. EGpere Thv Siagopdv Tiis TpodBOV,
KN Tepimrwors a=0,2, =32 kal v=6. :
528. Egpere Tov o éx 10 dpwv TrpodBou W

ut o Bpov a Kai vioaTov T. Mepr-

¢ Siagopav 0,75 kai TeAeuTaiov

- g 3, TeA jov 9
529, Edpete T& TAffos TV dpewv Tpaddoy ut o Gpov 3, TeAeutaiov 9 kai
Siagopd o .
pav 2. ' X
530. EUpete TOV Spov Tiis €elkoaTHS Taews Wb Opov 6.35 xai Biapopav
=0;25,

531. Merafy Tdv 4 xal 25 v TropepPAnBolv 6 Gp1Bpoi, MOTE Vv OXNUATIZ-

9% &pidunTikhy Tpoobos.

532. Metafy Tédv | kal 2
TpdoBov &pifunTIKNV.

533. ‘QpoAdytov xTUTE T : i
Soa kruTruoTa KAVEl TO fUEPOVUKTIOV

ll. ABPOIZMA OPQN APIOMHTIKHZ MPOOAOY

v& TrapenPAnBoUY 9 &pifuoi, GOTE va arroTeAégouy

& pas IO Tig RGNS MEXPY TAS BuoBERATNS.

ov Bidovta TO &Bpoioua TV Spwv

207. Aix vd eUpwuey TUTE ’ pol s
&plefqm(ﬁg TrpodBoy EyoUoMS doplopevoV &prBuov opwv, onpild

Hebar (Trpos edkoAiav) glc v EEAS {siomTa :
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Eig ndoav dplbuntuchy mpéodov, e piopévov mAiibog 8-
pwv, o dBporopa 8Vo Spwv loov dmexdvrwy dmd ToOV dxpwV
Gpwv iloolral we 7o dbpolopa TV dxpwy Spwv.

Mpéyuar, éotw N wpdodos «, P, v,... K, A, T, (1) 1 Slutpopd
aUTiis @ kai TO wATfos TGV Spwv v. *Exopev 8Tt B=a+w, Y=o+ 20
T=A4w ki T=K42w. ‘Emopévews A=T—w kol k=T—200. MMpoobéTov-
TES KaTQ WPEAT TAs P=a+w kal A=T—w, eUpiokopev B+A=c+T
‘Opolws &k T@Y y=o+2w kai k=T—2w eUpiokopey y-+k=a+T
K.0.K., fiTol atT=PB+A=y+K...

"As TapacThowuey TO &Bpolopa TV Spwv Tiis Tpodbou HE

2, fitol: Z=a+B+y+...kFA+T,
6te elvan kal Ze=T+A+K+ ... y+P+a.

MpooBéTovTes airds KaTd péAn eUpiokopey :

22=(a+T1)+ P+ +(y+K)..+ (1+a)
2Z=(a+4T)v. ‘Emopévews T= (E'-;Tl’ (2%, "Hrou

To dBpoiopa Tdv pwv &pbuntinii Tivog mpodSou pé ¢
propévoy miijfog Spwv loolrar pwé v Huwdbpolopa TdV FxpwY
Spwv g énl Tov dpBpdy Tl mANBoug TV Spwy adriic.

"Edw els v (2) ypdywpev &vri ToU T 16 foov atrrol a (v—1)@
émov w TaploTavel TV Siapopav Tiis Tpoddou, elpiokopey*

s [otat (2“—1)03]\’ _ 2at (;—1)‘0 v, fiTol S— 2"74‘%5‘93 s

Tx. &v Inviitan 76 &Bpoiopa T@Y Béka TpdTwy Spwv Tiis 219
8,... touey a=2, w=3, v=10" kal T=E2HIN0_3L5_ 155

"Epaguoyrj. N& ebpedij &pibunrikiy mpdobos pé 3 &povs, 7@V
dmrolwv 16 ptv &poioua elven 33, 10 8 yivduevov 1287.

"Av it x TapaoTiowpey TOV P’ Spov Tiis TpodBou kol pt w THY
Sragpopav s, ol Tpels Spor B elvon x—w, X, X+, TO &bporopa TV
TwV X—w+X+X+w=3x =33, &pa x=11' 16 yiwduevov T&v TpIBY .
Spwv (x—w)x(x+4w)=(x*—w?)x.

"Exouev Aoimdv x(x2—w?) = 1287. Oftovres x = 11 eriO‘KOHE"

* Ol wimor Z=v(a+7):2, T=a+(v-Dw, I=oav+[ve(v—1)]:2 dvagt”
povrar 16 wpdTov els TO PiPAiov Synopsis parlamariorum ToU W. Jones.
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11(121—t)=1287, 121-w?=117, w=121-177=4, e
W=42

"Apa 1) &piBunTixf TPO0BOS Stogi 19: [ 43,00l 3, 11, 9. lew-
l:“"’Tﬁpcv, Stav eis Tapopolx TpoPANHaT EXwHEY mepiTTOV TATiDOS
Opwy kai ypnoipoToloUuey o &bpoioud TWY, TIAPICTAVOUEY TOV
LjEUo{Tou dpov pé X T.X., THV Slapopdy He @, v Gv 1o TAfBos TGV
Spcav elvan &prios &prBuds, TTapIoT&vOuEY TOUS §Uo peaaious SicBo-
).(IKOfJg bpous ¢ x—w Kal X+, fiTol 1 Biagopd TapIoTAVETAL He 20,
‘;‘I’E eUkdAws eUpioxopey THY TUPAoTATIY kot EAA@V Bpwv TS TPOO-

ou,

Hapadelyuara. lov. ZnTolUvTal révTe SiaBoy 1Kol 6pol &p1BunTikiis
TpodBou, TéY Gmoicov TO pEv GBpoIoHa elvon @, TO Bt yivouevoy y. Tla-
PloTdvopey KaTd OEIPAV oV TpiTOV SpOV pé X, THY Blagopav uE w,
STe Eyopev ToUs Spous X—2w, X—®@, X, x4, x+2w. ‘Emoutveos e’
Hvey &’ Evds uév x_2w+x,m+x+x-|-w+x+2w=or fi Sx=a

X::‘_; , &’ Etépou  EXOMEV (X-QQ)(XFCO)X(X+CD)(X+2CO)=y f

o a fa? a?
x(xa—w‘l) (_‘{.2—4{02) =Y. OETOUEY X= -%, OTE —5—(25 "'(-02) (2—5 _4002)= Y-
‘H 2E{owaos v elvad BITETPAY@VOS ©5 Trpds w Kol AUovTes av-

Ty eUplokopey TAS Tipds ToU @ kol dxohoUBws EXOMEV ToUs {nTouué-

Vous &piBuovs. e ; . :
2ov. ZnTOUVTXl TEOTXPES SiaBoy kol 8pot &piBUNTIKNS TrpodBou g

®poiopa a Kol ywopEvOV Y-
Tapiotévopey ToUs 6pOVS pt x —
B Eycopev x—3w+ Xt X+ oo+ x+30
fXomev (x—3w) (x—) (X +w)(x : 3w) = ); f (-t (x-%?) =Y,
Stropey x= 7 kol eUpioKOHEY (?—6 —o? )(?@ )—-9co'= Y-
AGTn Avopévn Biber Tas TIMGS o0 w, GxohouBuws Bt ebplowouev

Tous [nToupévous &p1Buovs.

3ov. *Eorw 6m InTElTA ‘ ;
SpiBpcyy &md Tou 1 KEXP! ToU v, fiTOl TO 1424-3+44,..+v*. "Av

3, X—w, X+, x4 3w, OTE

=a Kal X= 7‘: . 'Ag’ Etépou

1o &dporopa TOV &xepaiwv BeTikGY

e

*H crx;JM\ &y TuBayopelwy (6n kal 51
& tots tomous 14243+ +v=v(v+1): 2
143454 +20-1=".

txorrovtaempls T.X. ) Eyvapt-
24446+ A-2v=v( v+1),
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. . g s L)V
Z, mapioTavny TO (nToUuevov &bpoiopa, Ba Exwpey 2= ( TZ

4ov. *EoTe, 6Tt [nTeiTon TO &Bpoioua TGV TpdTwy SiaSoy ke
mepITTESY dp1Buédv 1, 3, 5, 7,...., (2v—1), fitor & 14+34+547+..F

2v—1. ‘H Siapopa Tiis mpcdSou elven 2, & pddTos dpos 1 kai & TE
AeuTaios 2v—1. "Apa Exopev 1434 ... +2v-1= V(l'L‘Z?v-—l}:v?.

'Aoxnfoelg xai npofAfpata

‘Opds mTpawTn. 534, N& eUpebiy 1O 124224324 .2,
Maperrnpoupey &1 (a+ 1)*=a’+ 3a2+ 3a+ 13, Béropey Sraboyikids a=0, a=l
a=2, a=3,... a=v es ™V io(?'rn'rc aUThv kal TpooBéTovTes TS 11'po)-(\,"rl'rcf-":’CIs
looTnTas katd upéAn, eUpiokopey HETG TNV QmAotroinav.
(v+1P=3(12+22+ - +-¥2)+-3(1+ 24 -+ v)+ v+ 1.
"Av TapaoTHOWEY ME £, TO {nToupevoy &Bpoiopa, Béowuey Bi Il=l+2+,"'+v

eUplokopey (v+1)*=3%, 3Z,+v+1 7 Z,= i(v_-i-_l)g—_—_l)

535. N& e0pedfj & 134234+ 34 -+ v=T;. AcpPévopey Thy loonra (1+0)°
=at+t 4462+ 4o+ 1. Oftopey a=0, a=1, a=2,..a=v kai TpoywpoUpeY
poiws, &mws kal Sid THY elpeoiv ToU I,, UTroBiTovTEs YvwoTds TS TIMGS Zy %)

536. Méoov elven 16 &Bpoiopa a') TV 25 mpwrwy Biaboykdy d'xfpd""’v
ap1bpdv ; P°) Tdv 30 TphTwy SiaBoy k& TEpITTGY dpiBudy ; y') Tdv 40 e
Twy Siaboyikdv &pTiwy dpiBudy ; 5

537. ECpete 1O &Bpoiogpa mhvTwy TV Suxepaicwv dpvnTikdv  &piBpddv a
—1 péxpr ToU —v.

538. Tléoov elven T& TAfBos TV Spwv &piBunTikis TpodSou pé o' Spov 12
TedeuTtaiov 144 kal &Bporopa abrddv 1014 ;

539. Tola elvan ) Biagopd dpibunTikfs Tpoddou éx 14 Spwv, &v & o elve!
8 xal TO &Bporopa 567. s

540. Tlolx elvan 1) Biagopd &piBunTixfis TpodSou pé 16 Bpous, Tig 61ol05
TeAsuTalos Spos elvar 63 kal TO &bporoua 728 ;

541. Tléoov elvan 1o wAffos TG Spwv dpiBunTikfs Tpoddou ut Gipoioud 456
Siagopdv —12 kal Teheutaiov Spov 15 ;

542. Tlégov &Eiler éumdpeupa, &v TAnpoveTar els 12 Sooeis kal f) « 560!
van 100 Bpayuds, fy B 150 &py. f y' 200 Spy. x.ox. ; 5

543. "Av & 205 xal & Tos 8pos &piBunTIKFs TpodBou Exouv &bporopa 92, °
4os kal 1los 71, Tives elvan ol Téooapes Spor ;

544. Toia elven # &piBunTikh Trpdodos ¢ 12 Spous, &v 1o &fpoiow
odpwv péiowv Spwv elvan 74, TO Bt yvopevov Tdv dxpwv 70 ;

545. Etpete Tols TévTe Spous &pifunTikis TpodBou ExovTas yivouevov |
kai &Bpoioua 40,

s €

c:TGJVTid

2320
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Opdg BevTépa 546. Na eupebi & viooTos Spos kal To &Bpoloua TGV v
oG P = , 1 w2, v=3
pwTcov dpwv TS Trpodbou 1, —;-' == g
547. N elpeBoUv TEOOUPES &xépaiol &pifyoi &moTeNOUVTES APIBUNTIKNY TIRo-
oBov, &v TO éepmouc‘x Teov elvan 20 kal 1O &fpoopa eV dvmioTpdpwy Twy elval
1
T
548. Agifare, 6T1 elva 3,2=3,, OTaV F= 14244V Fy= 194 28R,
549, EUpeTe TO 124424 724 oo (3v—-2)" (XpnoipoTTOINoaTE Thy lodtnTa
(Ba—2)e—9a2—12a+4 kai BéooTE o 1 2 ik
550. EGpere 1o &Bporoua TOV TeTparyGoveV TGV v mpoTwy BiraBoyIkdy re-
PITTioy dpiBpcov. (Xpncmowmﬁmrre THv loc’:-rr_yrc:
(2:1—1)2:40.'2-46—*—1 perovTes a=1, D5 aa)s
~ 551. Edpete 16 &Bporopa 12+ 234 34+ ...+ v(v+ 1). (XpnowomomooTe THy
oot alat+l)=a*+a otrovtes a=1, IR
552. Evpere TO &Opotoua <Gy TETpEy@VWY TRV V oty Siaboyikdv dp-

Tiwy &pBudw.
ot 2. IMPOOAOI TEQMETPIKAI

§ 208. TewpeTpixn npéodog* waneiTon SraBoxm &piBudy, fxa-
oToc TGy Gmrofeov ylveTan £ To TTPOTYOUHEVOY TOV pt TroAACTTACO IO~
ooy i Tov alTdy &piBrov.

Ol v droTeNoUyTes THY TTPOODOY &pibpol Abyovran 8pot auTis,

O 88 &piBuds, i TOV &mroiov ToMamAaaaleTan Spos TiS, Bl v 5o~

on Tov Ebuevoy auTol, AfyET! Aéyog Tils TTPOOBOV.

Eav pév & AGYOS s Trpoodov dmoAVTWG Becopoupevos elvan
HeyaAUrepos Tiis 1 ol Bpol GTOAYTLS Bewpoupevol Patvouv ou-
fovdpevor xal f) TTpGodos AbyeTal (Emo?\(rm)s) abEovoa, tav Bt &
Asyos dmoAbrwg OeopoUnevos Elvan HIKPOTEPSS wfig 1, ol Spoteames
Mrress Becopoupevor Padvouy FAQrTTOUHEVO! ( pBivovTes ) wal i Tpdo-

Bog AdyeTan (d*rro?\\'nws) pbivovoa.
Kard Tadra, 1 Hraboyn TV ap1fuddv 1,2, 4, 8,16...., 64 &o-

TEAEl TrpGoBOY YEWHETPIKNY atifovoay Wé AoYOV 2'_ :
“Opoiws ol &piBuol —, —10, —20, —40, —80,.. &TOTEAOUY YEWUE-

BRiciy ipdoBoy (drrrol\’rwa) ot Eouaav 2ué 7\6)2(ov ToV 2, £v@ ol
1 - 2 =
T e i i e

* Ai-;é;auswx;lm;ﬁi nrpéoBor tupaviGovTal 15 mpdTov € TO PipAloy *Aptunm-
Xfis Tou Alyutrriou Ahmes, SOV [nreiTan v pooTedoUv ol Gpiduol «7, 49, 343,
2401, 16807 xal euploxeTa &BpoiTHa 19 607 ».

—_—
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armoTedoUy ( AToAUTwS ) @Bivoloas yewpeTpikds Tpoddous pé uTi-
oToiyous Adyous ToUs i Kal —;—-

"Av pE @ TTOPOOTAOWHEY TOV TP&HTOV POV YEWUETPIKFS TIVOS
TpodBou kol pE w TOV Adyov cnrmg, 6 6pos TawTNg O Excov TNY p’
T&§v 6& elvan aw, & Exwv THY ¥y’ T&lv B TapioTdveTon Ytrd TOU
W w=aw’ K.0.K., WoTe N Tpdodos B& TapioTdveTon oUTws

(o (o (oo 7 o (7% DS o (< N

‘Ex ToUtwv PAfmopev 8T :

“Orav 087 6 mpdTog 8pog xai & Abyog TG YEWNLETPIXTG PO~
6dov, TéTe W) mpdodog SUvartal va Bewpitar hpropévy.

’Emrions maparnpolpev, &T1:

‘0 tuxdv 8pog yewpetpudis mpoddou loobral pe Tov o
dpov adTiig éni v SUvapy Tod Adyou, THv ¥yovcav éxBérnY
Tov GpBpov TV mponyoupévwy adted Spwv.

‘Eav pé T mapaoThowpey ToV Spov T viooTRs Tafews yewHE
TPIKfjs Trpoddou éxovons a’ dpov a kal Adyov w, B éywpey T=a.w’

v—1

*Ek ToUTns eUpiokopey a = (;;.T-_—]’ Kal w = V—E—. My & &xwv TV

Sekdrny Ta§v Spos TS npoc’:fiou 2, 6, 18,... elven 2.3%, Bi1ém elvod
=2, =3, v=10.

"Av ol SiaBoyikol 8pol YewpeTpikTis TPodBou TapacTafoly HE
a B, ¥, 8,..y A, T kai 6 Adyos NS pe w, B éxwpev B=0aw, y:[Bco,.-—-
B: e A=—, "Apd

. Tl SN RN 5 I, BTSN
GPGQJ—-E——"B———...—AKGIG——Q,

T2 S v T T
p=aw, p= - xai P

§ 209. To ywépevov 8o Gpwv yewpetpixijg mpoddou loaxts
dreyévrwy éx TOV dxpwv dpwyv, lgoltal pé To yivdpevov TOV
dxpwv dpwv.

"EoTtw f) yewpeTpikn mpdodos uE Spous kaTa oeipav «, P, y, O
KA, T, Kai Adyov TOV w.

p=aw

"Exouev ; : y :
KW A— % TMoAAamAaoialovres Tas lodTnTas alrds KaTd
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y=0w?*

HEAn, eUpiokopev PA = oT. ‘Emrions EXOMEV Y, :;r_2 S

TOAGTTAQGIOONOY  TOUT@Y  KOTX uéAn  yx = ot. OUtes  Exoupev

T == BA = YK.ue.n Jion) ‘
Maparnpolpev, 8T t&y TO TAfifos T@V opwv elvon &piBuog Tre-
Sréycov £€ Toou & TEV Grpwv Spwy,

PITTSs, ToTE B& Urdpxn Els SpOs : ) ;
6 &mrotos 8 elven peaaios &pos THS TrpodBou (s & TS BécEcds TOU).
atd T& Qv TEPW.

"Av TrapaoTaBf aUTdS HE K, f& elvan K

pp=PA=oar A p= ot kal p=Yar.
|. TAPEMBOAH OPQN FEQMETPIKHZ TIPOOAOY

§ 210. AiSovran 8o &piBuol, o, P xad [mreiTan va apeuPaico-
& Tédv SobévTwv v’ &roTe-

Hev petafU oty v GAAOUS, ol émofol WET
RQGU 505 )

YEWHETPIKNY TTPOOOOV. ks :

"Edv Tropao T OWHEY pt @, TOV Abyov TS mrpoddov, T dmola

8% oynuermodi, twedh TO AfiBos TGV Spwv amﬁs (iéx EI.M1 w2,
TeNevTarlos, Spos B = aw* 1. "X TS lo?::}:os avriis eUploxopev :
p

P e
' = -E—mico =

( &v v4-1 = &pTios, TTPETIEL -E— )0, Bt v& Exmuev‘époug POy HaTIKOUS
$piBuovs.). ‘Emopévas fl gn‘rouuém+!1'rp0050§ fa elvan
vl Vi

B o
<% G\/?' a\/( a ) !
peuﬁ?\nﬁoﬁv tvvtka &piBuol peTafy TV

My, & i v T
Yoo SH ST &rroTENOUY YEWHETPIKNY TPGO-

1 xai 2, ofrives perd TGV SoBEvTwy V

1
210, ‘Etropéveds 1 Trpoodos  elvan
2 3
1, 2TD’ 2ib' 210,....

10
oy, gyouev v=9 xal @ = V2 =
1

‘AR OELS

v elvan ab§ouoat, mroicn ¢Bivovoan kai Bl ;

3. Tl g ABVIRVHCE N7, —28, 112.. 8) 135, 21, 54..

@) 5, 10, 20... B) 3 =6 12 Y
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L 32 16 8 , 8 16
£) S o gy =y = e

554. Na eUpei) & Gpos Tiis EPBOUNS Tafews THs YewueTpikijs Tpodbov 2, 6, 18

555. Na eUpeBi] & Adyos yewpeTpikils Tpoobou ué TpdTov Spov ToOv 9 ot
TEpTTTOY TOV 144.

556. N& elpebij & Adyos Tiis Tpoddou, STav & TpdTos Spes Tns eivar 2, &
TeheuTtaios 512 kal To TAfBos TdV Spwv 9.

557. Na elpedij ¢ mwpddTos Opos yewueTpikts poobou, Ths dmoias o Tehe
Taios Opos elvar 156,25, ¢ mpoTeAeuTaios 62,5 kai To TAT6os TGOV Spwy 6.

558. TMooov elvar 16 TAfifos TGV Spwv yewueTpikils Tpodbou, Tiis émoia’s 6
Tp@dTOos Spos elven 6, & BeuTepos 12 kal & TeAeutaios 3072 ; :

559. Eivan Suvatov va eUpedfi TO TATBOs TGV Spwv YEwUETpIKTs Tpodbou HE
a’ opov 23,75, Aoyov —0,925 kai TeAeutaiov —7,375

560. EGpete TO TATifos TV OSpwv YewpETpikils Tpodbou Eyouons Terép™
Tafews Spov 13, éxtns 117 kal Tereuraiov 9 477.

561. EUpete Tov Adyov yewueTpikfls Tpodbou, éxouons Tpitns Tdfews spoV
Tov 12 kal &y8éns Tov 384.

Il. ABPOIZMA OPQN TEQMETPIKHZ [MPOOAQY

=
§ 211. “Eorw 1f yewpeTpikh Tpdodos, a, aw, aw?,.., aw’

éx v Spwv. 'Eav InToluev 16 &bpoiopa TV Spwv aUTiis kai Tapd”
oTnowpey aUTo pé X, Ba Exwpev
2 = a+aw-+aw+...+aw' ! (1 )
"Eav roAAamAaoidowpey TG PEAN TaUTNS e W, dpaipéawpey b
&mo TO Efayduevov Tw=aw—+aw?...4+aw’ ™Y (1) (xard peAn ?'
TpoKUTITE Sw—3 =aw' —a f) Z-(w—1) = aw’ —a, & Tiis dmolas 9PV
oxopev BroupodvTes T fox Bid ToU w—1 (16 dmolov UoTiBeTon 0,01
Aabi) woAl) T = 22 (22

*Av els T loémTa Tt Bécwpey TO T &vl Tol aw' !, TO o

* 'H [evikty &Bpoiois Spwv yewpeTpikiis Tpodbou dpeideTal els Tous “EAANVES
kot ErékTaov Tis dvakoyias aix=X:y, txpnoiuotoiito 8t 1o mpdTov ) o) af -
apt... levikwTépa popet) dBpoloews Tapoucidlerar 16 wpdTtov els TO EPY‘E"JI
«Algorithmus de Integris» (1410) Tumwétv év TMadolun (1483) xai v BSWT"’
(1540) o ToU ‘ltakol Prosdocimo de Beldomanti, & &moios &xpnouomo!™’
oe ToV TUTOV at-ap-ap+-..4-apv—'=ag¥—1+ (apv—'—Pa): (p—1), ox1 wE ou
PBoAa, dAA& wt Tapadelyuarta udvov. lNevikov Timrov Trpocbécews Spwv yewh€
Tpikiis Tpodbou Biber & MaAAos F. Viete (1540 - 1603, lMTapioion).
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Toioy TapIoTa&vel TOV TEAUTAIOV spov Tiis (1), B exwney TO InTou-

Hevoy &fporopa.
vl Vo g Coekt=gg i) 3
2 = —— L)fi— = = 7(;—71 Kal - e = s = ( )
ToUTo Buvapela va eUpLOHEY kol o5 EETs :
= 1=a(1-+-w+w‘2+...+w"*1).

—1 given TO TMAikov Tiis B1-

Té £Eoryduevov

"Exouev a+ aw+ao4 .. oW
vwpilopsy 6T1 TO 14-w+w2—{-...+w“'
Wptoecog (w¥ — 1) 1 (w—1), &P

wv — 1 ] —coV a awV

a,_,_—-_—:

U—.*Go.)+cxcd-’+-...~f-0tw"fl= = s i T on o

Il AGPOISMA ATTEIPQN OPQN GOINOYEZHE FEQMETPIKHE TTPOOAOY

§ 212, “Av Umobéowusy, o117 BodEiod YEWHETPIKY TTPOOBOS
elvg @Bivouoa * ue &eipov wAfifos Spwv, BnAadn OTi Exouev Tﬁ:r
aw, ow?, ... (¢ &relpov), Evéd
5 w' Ba elvat &p1Buds oAV HIKPOS,
). "Otav Be 10 v UmepPaivr
n &l T 00, 16 WY kabos kal
avtos BeTikol &p1Buou Ko

YewueTpiky TTPOOBOV [ e
T 6 elvon droAUTws ¢ 1, TOTE
Stay 16 v elvan TOAU pEYSAOS (BeTiKOS
Tura Sofévra BeTikov &piBuoY Kol TELV
TO aw yivetan STONITWS HIKPOTEPOV T
Méyopey, 611 Teiver els TO 0.
"B Aorrdv To &Bpoioha TRV
¥ oW —a
w—1

y TpTWY Spwv This TTPodBOV, TO
a—aw¥ & _ 9 o {moBoce-
ypdywyuey oUT e T T R B

e Meyouev, OT! mpocdéTopey ToUs &melpous &-

Mev, 11 1O v—>o00, T
. x 3 A . r A
Pous Tiis TrpodBou, ErEIdN Bt TO WEV glvon &piBpos wpITpevos, TO

e o ;
B¢ qcv 0, B& EywpEV &S &Bporopa TNS (1) o1 BnAadt Exouev:

a e i 1, v— oo *Hron :
Taw-... 4wt = 5 w

Ts &Bpoiopa TOV ameipwy 6 mARBog Bpwv PBvodang yein-
Ketpuxiic mpodou ooDTar pe xAdopa, Exov &pbunTiv pev Tov

—

: Ll (i)er(lﬂ)s + ooy EppaviZe-
* “H pBivouoa YEWHETPIKT mpéobos 1+ 7 i A iy

Ta 1y mp@Toy Umwd Tou “EAAMVOS padnuaTiKoU ‘ApxiunBous (287-212 w.X.,

Lupaxooa ).
15
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npdTov Gpov, mapovopastiv 6¢ v povada NAarTwpévny novd
Tov Abyov THG mpoddou.

Koata tabra 10 &poropa Tédv &rmelpwv dpwv Tijs 1, %, 7"

els ™v Omolav elvan w= —;— kai a = 1, elven —--!]— = 2. To &bpoiop®
Ll
TV dmelpwv Spwv Tiis wpoddou 4, 2, I, 21. elvan *4—]' =

'Aoxfoerg wal HpofBArApata

‘Opas mpadTn. 562, N& eupebii 10 &poioua Tdv Spwv yewpetptkis
Trpodbov, els THv omoiav elvan :
o) a=25, w=-3, v=7, P') a=7, 1=5103, v=7, y') 7=0,0625 w=0,5, v=13

563. Tlégov elvan 1O WATifos TGV Gpwy YEwHETPIKTS TTpodbou ué
a') a=4, w=4, kal &bpoioua Z=5460, B') a=4,6 w=108, =54 155,8.

Y) a=5, T=1280 ZZ=2555.

564. N& elpedi] 16 &Bpoiopa tkdotns Tdv Emoptvev wpodbwy, al dmoial &
¥ouv &melpous Spous :
A s g I g

565. Elpete 7o &Bpoiopa TGV Gpwy TGV YEWUETPIKGY TrpodBwy, ol omoldt
mpoxUmrTouy, &v peTafy a') Tév 13,7 xkai 3507,2 openPAnbolv 7 yewp. pbaoh
p’) Tév 48,6 kal 0,2 TapeupAnbouv 4 yewp. péoor

566. Na& eipefij & wrdTos Spos kai T6 &fporoua TdY Spwy yewpeTpikiis TPOO
Sou, els v Omolav T=384, w=2, v=8.

567. N& eUpedij To d&bporopa «') %-ﬁ- —i--;- ”?;‘+ ITS . (& &mepov )
(ﬂapa-rnpﬁcm‘-eé-nslvm?ﬁ-%-{-%+%+,,_=%+l+% LG+ or
g H g gt g gt gt @ Emupon ),
ﬂ)xt; + flﬁ+% ( b’ Ererpov )

* ‘0 Stiffel (1544) els 10 fpyov Tou «Arir.h.m:-tica Integra» ecpnoe 10 &
Bpolopa Spwv YewpeTpikils Trpodbou ] -é-—+l 3 + ; 287 f l?xul Trpoai'
Beoe Tremepacuévov TATIBos Spaov.
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‘Opas SevTépa 568. "Av @ Y@ 0, va gupefoly T &fpoiouaTa

2 3

; Bisd
(1') av +ﬂav"l+ﬁ“"ﬂv—2r"--- {3) o+-pP+ g -+ &'2 T aen

569. Els terpdycovoy (i lodmAeupoV Tpiycwvov) pé ufikos ThS TALUPAS TOU &,
MWiBiopey T& péoo T@Y TAsupdY aUTOU kai EUpiokoEy VéOV TOlOUTO. To alTd
émxucx?\auﬁc'wousv els TO véov TOUTO kol oUTw kad’ gEfjs. N& eUpediy 1O &Bpowgpa
T EuBabav Kkal TdY TEPIMETPLOV Téy dmEipWY TOUTWY TETPAY VWY G TP‘YdWU_J'V)-
) 570. Eis xUkAov pE UFKOS Tfjs GKTIvVOS P Y'Y paPOHEY TETPAYWVOV, els ToUTO
Kli"}‘o\?. els TOV KUKAQY TETPAY@VOV K.O-K. Na ebpedij o &Bporoua TGV tppPabiov
ey dmeipeov ToUTWY KUKAGY Kol TETPOY VWV

571. N& evpgBouv ol ywvial TeTPATTAEUPOY, av
%oy k. f TetdpTn elvan EvveaTAACIX Tis BEUTEPCS. k )

572 Nék uepiod7j & 221 el Tpicx épn SmroTEAOTVTE YEUETPIAY mpéoBov, Tiis
Toias & y' &pos vax UTepPaivy TOV o xaTd 136. ) '

573. To uév &Bporoua TPIDY Sraboy K@V Spwy YEWHETPIKNS Tpoddou elvat
28, 4 8¢ Biagops Té Expwv dpwv evar 192, Tives ol Tpeis Spol ; y

574. Acifarte, ST1TO YIWOHEVOY TGV Bpwy YEWHETPIKTS TpodBou ué v dpous Kai

& 2 2 = T
Kpous Spous o kal T foouTon BE V(o) -

&mroTENOUY YEWHETPIKNY PG~

3. APMONIKH 1IPO0AOZ

§ 213. Koheivan &ppovixd poobos BiaBoxn &pidudY, &v ol
v TéEv &oTEAOUY &pBunTIKD Y
7,... &rroTeAoUv &p1BunTIKNY
gt
=

Wrigrpogol ToUTWY KITA THY T
TpSoSov. TT.y. tmeadh of &piduol 1, 2,5,
1

TpdoSov, of dvrioTpoger aUTAY B .. Aéyopev &TI GTTOTE-

Aoty &ppovikny Tpoodov.

‘Opoiws ol 1, _; ; 114 il SroTehoUV GpUOVIKTV Trpdodov, ETEl-

B of 1, 2, 3,.. 6pilovov dplﬁuﬂTlKT\lV TpGOBOV. ) s ,
Eaw o, B, y el Tpes Siaboy kol 5ol APHOVIKNS TpobdBou
5 L ) : 1. 5 1o
OUBeis ¢€ atrr@dv elvau O, 5161 ol GvrioTpogol TV ol R fa

vy SiaBoyikol Gpol &pIOpNTIKAS TrpodBou SnA. &piBpol dpiopevol,

2
Kol B 1t 1__!__1_‘,_2_‘:.1._!‘_.]_‘(3_“&:—7_.10
' & Eyopev g -5 =5 ERETE Ty 2
& Y
: 1 1 2
B xaderren péoog appovixndg <&y a, B, Y, Eva B¢ ol + e
| Byt+ap=20y, ay—Py=aP—7 (a—p)y=(F-Y)x xai = =g
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“Av 8oBolUv SUo dpiBuoi T.x. a, P kai {nTeiTan v napeu[&?\nﬁo‘jv
ueTafU oUT@v v &piBuoi, ol émoiol peTd TGV Sobévtwy v &moTE

Aéoouv dppovikny Tpdodov, TrapaTnpoluey, &Ti ol &p16poi -l—. _é_ed

elvan of &xpor Spor &piBunTikiis TTpodbou wt v 4 2 Spous, kai oi b1

pecol auTdv elvan ol dvrioTpogol &piBuol TGV [nTouuéveov. Evpl®

oKoUEV TOV Adyov, E0Tw w, Tiis év Adyw &piBunTikiis mpodSov, ot
1 I

P_o
v1
oi dvrioTpogol aUT@v elven ol InToupevor dpiBuoi. Tly. & EmoHE

g 1 iy o . i
vos ToU Opov — Tiis &pi1BunTikfis Tpoddou elvan & al——f— (—lﬁ— - E)

, oxnuaTifouev Tous Spous T &piBunTikiis Tpoddou Kl

(v+1) = 2 + (a—PB): (v+1)aB, 8 B¢ dvrioTpogos ToUToU ApIONS

elvar O peTd TO TpddTOV Spos TS GpHOVIKTs TpodSou.

'AoxnoelLc

575. EUpete v dppowvikiv Trpdodov pé 20 Spous, Tiis dtroias ol o ﬁpaﬂo'

2 ; 1 ; /
Spot elvanr a') 1, 5 B") ;—.%. ') 1. %

576. Metaby T@v &piBudv 0,25 xal 0,025 va rapeppAnbouv 18 d&pibuof, GaTE
peta TV SobBévrwv vd &moTteAéoouv dppovikiv Tpdobov.

B’ IIEFI AOTAPIBMQN

§ 214. KoAoUpev AoydpiBpov dpifuod Tivds A d mpds Pact’
Tov &piBudv 10, Tov &xBérnv Tiis Suvdpews Tol 10, 1) émola lc:roC"rf"l
u¢ Tov A¥. *Hor &v elvon 10°=A, 16 a AéyeTtan AoydpiBuos Tod A &%

* KaAoUpev vemépiov AoydapmBuov &piBuou Tov Aoydapifuov altol @5 T"F’of
Paow Tov doUppeTpov dpifipdv, & dmolos TapioTaveTan pE TS ypduua e kal E“"d_

e=l+—i + 1_12 7+ f.—;j‘f‘ .. (&7 &mwepov ) 7| e =2,718281828... ‘O e btv lvat!
plla &hyePpixiis Efiowoews kai Sia ToUTo AfyeTal kal UmepPatixdg &pi1Buos (@S
kal & &p1buds w=3,14159...) ."H tpelpeois TV vemrepicov Aoyapibuwy SeiAeT! e:
Tov John Naper (1614), SAiyov & PpaSirtepov & Briggs (1624) £5npoaies?
Tivakas Sexabikdv Aoyapifuwv &mo 1 upéxpr 20 000.

Mia éfiowars Aéyetan dAyeBpua, Gv TO TpToV pEAos Tns elvar dképaioV L
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Tpos Paorv 10 f) &rAdds Aoyaprbuos ToU A xai onuexda‘verm pr:;:i:g
W5 £Efs: a=AoyA f| AoyA=a, dnayyé?\?\ezm 8¢ 1) lodns alrmm :
~ w a.

‘0 AoydptBpog Tob A elvar foog we o
Erreidy elvon 100 = 1 xad 100 = 10, ms;rcnéo;r;.ﬁ :
AoydpiBpog Tob pev 1 elvar to 0, To0 & >
O& Belfwpev Topa OTL:
AOBévfog ap1Bpod fetixol LTAPYEL elg povog Aoyapibog
. gva & 1 feTikdV
: : ; gva dxépaiov Kol
lov. *EoTeo &piBuos A)>O0. f\au[}avoue‘v b et
&p1Budy v kad oynuaTilOUEY Tous apiBuous U, —r T e
03 of &moicn &moTehoUv Tpoodov YE
1 v e ]
’ I e |
re1 5t vy 1 (s16m & fro 10V =
i v ol v, emadh eva 10 b (Bx :
Wﬁﬁ?i:u ;;;Z oot el THY V Suvapiy, Ba e&xousv' 10 ﬁé%g?:aﬁ:
i Y sevol GO ToU O KX :
TS TpodBou TaUTng Paivouy auguvo‘usu‘ 1 «
E\J “?on els £ m&% va looUTan pe TOV A, 6 kkﬁhns{msTi\évTo;ue:;
e lEI\’Gl T ot "&v"aé Bev“ U:UE:‘S\:& foTw 'TGJV
Tepityeron & A petady SUo BIaBOXIKDY dpwv THS TP ,

B pt1 ® 10“"'1
10V ko 10, #iror B¢ elven 107 (A{

v
Of Suo olror &piBuoi, peTa§U -m:!'v

i )
w o%f 1{)HT .107f10uT =10V (10 V—l).

Bagépouy karra 10 ¥ —1 ' oion
) BU * wivn pikpoTEpa TTAVTOS &p1Buol
AN’ §) Biagopd aurTT) BuvaTal VA yivn Hikpo ;

A
Suvdpers 100, 107 , 107

smrolev TEpEKETAL & A,

: 5 10 ¥ —1 Suvaran va
BeTikol, &v A&Pwney KorTaAAAWS TO V- Mo 1o 10

U & U, & o v Utrep-
' - z 1koU &piBuol, oTav TO
Yivn &mrohtTess pikpoTEPOY TIAVTOS fer :

e, S16T1 TO 107 Binvexds
1
Anoaler B¢ 16 10V mwpos v 1.

Baivy xordAAnAov &piBuov. Totrro ovupad

tnarrroUTal, GTav au§dveTar TO V)

.

. Bév.'H
L = 16 Be(rrepoy wEAGS TNS elvan pn
coorrous aUrTiis, £V TO T o1 dAyeBpuxds GpiBude
L §ikh ALYETON GAYERPIXOG :
< L EidoEws TRAVHATIKN i HIYX - &G Btv Eme-
i dhwﬁplmsé?zwgsi ijdv*rm va elvat Pn-r‘oi f d"’?ﬁ"“{ﬂ?l;‘ dveotépe &-
Ty ‘Ol dhg:ﬁgm’oups":pos clvat dAyePpIKos &piuds. TIapaoey
OoT1 KX auv

B0l e xkai .

Nidovupow dxs Trpos Tous &YV

Wneptomotr|Onke amé To lvotirouto EknmaiSeutikng MoAmkrig



278

Stav TO v Teiver &5 TO 0o, *AgoU Aoitrdy of SUo &piBuoi, peTaly TEY
omoiwv TepiExeTanl & A, Biagépouy GTTOAUTWS KaT& TroodTnTa 600
Berouey pikpaw (6Tav AdBuwuey TO v dprouvTws Wéya), Kord pei{ovd
Aoyov 6 A Ba Biapépn GTOAUTwWS &TTo EKaoTov TGV &piBpddy ToUTWY
KaTa ToodTnTa Soov BéAopev pikpdy. *Htol elvoa & A dprov EK
oToU TV &p1Budy alTdv.

Avvapeda Aormov va AdPwpey ( kaTd TpooEyYyIoiy ) Tov A igoV
W EaoToV TAV &pIBudY ToUTwy (&Tav Td v Angdi &pKoUVTCS pEYa):

u u-+1

fiTol v Béocwopey A = 10V, &te elvar AoyA = LHI10Y =A ot

e
AoyA= 9‘)1. Oi 8o oUtol AoydpiBuor ToU A Biagépouv kaTd

TO Otroiov Teivel €is T6 0, STav TO v Teivn el oo,

2ov. "Eotw 6T elvan 0 ( A ( 1. Maparnpotpev 811 6& elvan —:: yl
. ) A . “ \ \ N
Etropéves 6 % Ba Exn AoyapiBuov, éoTw TOV ;, SnAadh Ba elve
X

. "AvTioTpéporTes T& loa, 84 Eycouey A= %: 10 *»,émor
107%

>| =

1

péveds AoyA=— ; Néyopev Topa, 671 els udvos AoydpiBuos ToU A

Umdpyel. AidTi, éav eiyopev X, v=AoyA kai p=AoyA, 8& A0
10V =A, 107 =A kai 10V =107, pa kai 10v—P=1, ¢opévas v—p=
i v=p.

Bk Tdv dvwTtipw Emetan 6T

Ilag apiBpog A ) 0 Exer éva pévov AoydpiBpov, Betixdv [EY
av A ) 1. dpvntixdv 8¢ av A (1.

Iagarnorjoec. "Apvnrids apiBpds tig Sév Exer (mpaypat”
%0v) AoyapiBuov, émebn 81" oUBepiav (Tpayparikiy) Tiufy ToU *
n Buvauig 10* 5ider Eforyduevov dpvnTikéy, Bi1ém TO 10* = fer. &
p1Bucs, T 10—* = —l(]) o = BeTIKOS &p1Buds.

2a. "ApiBpds Tis oUppeTpos o BUvaTan va BewpnBiy s ?\oydP‘e'
pos ToU 10%, elvan & olros & pdvos, doTig Exel AoydpiBuov oV &

3n. Maoa dUvauis ToU 10 pé éxBérnu &p1Budv oUppeTpov Exe
Aoyapifuoy ToV oluueTpov ToUTtov éxBéTny, Tras B¢ &AAos &p1Buds Exe!
AoydpiBuov doUppeTpov &piBudv.
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) Aoy, &v elye Aoyapifuov GUHHETPOV &p16udv, B ﬁ-:o ouTos
100§ p¢ Suvay Tou 10 Exovoav txéTny TOV oUppeTpov TolToV, TO
Omoioy &vrikerTan els THY yEvouEvny Ytrofectv. , :

Ol &pifpoi 100, 10%, 102, 108..., 10¥, Stou v &KEPaIOS, EYOUV avTi-
OTolycos AoyapiBuous 0, 1, 2, i V- i , '

Ot &piBuoi 107, 1072, 10-,.., 10— ) of ool TV &vTioTOlY WS
01 0,01 0,001 .. 000.. Ol Exouv &vrioTolyws  Aoyapifuous

Bl —2, —3u 0V
1. IAJOTHTEZ TQN AOTAPIBMS]N

§ 215. o’) ‘O Aoydptbios yivop.évou &plBpddv lgoﬁrm pé To
@poropa TV Aoyapibpwy Ty mapaydvrwy avTov. )

“Eore, &mi elvan AoyA=a, AoyB=B, Aoyl=". ©& BeiEwopev, O
AOY(ABT):Q:—I—[3+y=7\oyA+7\0YB+7\°Yr' i

A16T1 KaTd TOV OpIoHOV &y Aoyapifuwy EXOHEV

105 =A, 108=B, 107="
kai TroAAarmAaoi&lovTes T& 10X raTa pEAN EUPIOKOUEV
105 . 108 - 10 = A-B-I" 10o+8 ty =A-B-I".

AN 7 lodTns abrn Opilel &mi:
Aoy(A-B-IN) = a+[3+y=?xoyA+7\oyB'—|—7\oyl'.‘ ‘
Ko dvéhoyov TpéTov BEIKVUETA! 4 15167 Kad BiX TEPITOOTE
Pous TrapdryovTas. . ;
EUVE;I& 6-rscxv Sobf] AaKEPXIOS &p1BuSs, ‘dvot“?\ﬂiousv cnrrbxj els
Yivdpevov mpcoteov (i Bh) Tapory ey Ko g I ywouév?u TRV
éq"“li’uc3§0|,tsv TV &veTEpE KOVOVX mepi Aoyapifpou yivopevou.
T.y. Exomev 7\07420:7\0)/(3-5-7-4):7\0734-"7\0)’5—{-3\0)/74—?\0):4,
B') ‘O AoydpiBpog roqAixov V0 ap8p@v loobral pe TOV
)‘°Y\’lpt8p.ov ToD SLaLpETEOV peioy TOV Aoydptbpov ToU Btmpé?u.

*Eorw, 61 elvan AoyA =a, AoyB=P- O& Bel€wuev &1L Aoy 5 =

AoyA-AoyB. Aibmi KaTd oy Opioudy TOV
10a— A, 10 P=B, BicapoUVTES 5t Tas loéTNTOS KOT

e Ay A pa  jobTns o0 Opiler 8T
T{Tta=§n10°‘—ﬂ=—g. AAN’ 1) looTns aUTn piler 6T

Aoyapifuwy  Exouev
& péAn eVploxopev

7\0)/% —aP= AoyA—hoyB.

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



280

OUTws Exopev .. Aoyd ; = Aoy !-.5-7——-7\0)/17—,\0\,"3

Y') ‘O Aoyapibuog olacdrinore duvdpews dpibuod (oolTd
pé tov €xBétnv g Suvdpews émi Tov AoydptBuov Tig Baoews
avTG.

"EoTw, 61 elvan AoyA=a kai émi Exopey THY Suvamiv A pé ixdE
TNV W oiovdnmote. O& Belfwpev &T1 AoyAl = p.AoyA.

Ao, mweidn elvan AoyA=a, 0& Eycouev 10% = A kai UyoUvTes ©
foa els TV p BUvouly eUpioxopev (109 )4 =At f) 10K a=Ar, *AMN
7 lootns alrn opiler, 61 AoyA: = p-a=proy-A

Kara TaUra éxopev AoyA '17: %—?\oyA f Aoyvjﬁ; — AOIA- fiTot:

8’) "0 AoydpiBpog pilng &piBuod icobrat weé tov AoydptdpoY
7ol Umoppilou, Sippnuévov Sia 1ol Seixrtou TiHg pilng.

') '’Eav elvan A, B 8Uo &piBpoi (BeTixoi ) nai A)B, 8& elvat kol
AoyA ) hoyB, tav 7| Pdois TV AoyapiBuwv elvon peycduTépa Tﬂ?
HovaBos. AdTi dpol elven A ) B, 6 Eywpev Siapolvtes Ta Guiod He

B, 5 ) 1. "ANN &pol & & el ) | et AoydpiBuov erixoy, AT
ExOuEV loy% >0, i Aoy A—AoyB ) 0, &pa AoyA ) hoyB.

*Aaxnaig
577. N& Bex6ij 1) dAfbec &y xéTwh lgoTthTwy :
a’) Aoyl5=Aoy3+4Aoys5, B') Aoy55=Aoy5+4Aoyll.
Y') Aoy2 % = hoy7—Aoy3, 8") Aoy4S=2royT,
€') Aoy} 20 = (Aoy20):2, oT’) Aoy} 6473= 3(Aoy647):2.
') 6hoy32=2Aoy32, n') Aoy5-+Aoy 7+ Aoyd=Aoy14U

2. MEPI TOY XAPAKTHPIZTIKOY TOY AOrAPIEMOY

§ 216. KohoUuev yapaxtnpiotindv Aoyapifpou Tivds, Tov H°
KpoTepov ék SUo Siaboyik®dv dxepaicov, HeTalU TéV dmroiwv TEPE
XETal O AoydpiBuos arrds.

"EoTtw &pibuds Tis, mEpiexduevos peTafl ToU 1 xai 10 .y 6T
Emaidny 1 (7 (10, Exopev Aoyl ( Aoy7 (Aoyl0 /4 O ( hoy7 (1.
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Tor & Aoyapifuos &p1Bpol TTEQIEYOMEVOV petafy 1 xai 10 ¥xer yapa-
KTnpioTikov 0.

*Av Gpibuds s TrEPIEXETO! petafy Tév 10 kal 190, Ty & 47,
Emeaish 10 ( 47 ( 100, B EXwoMEY Aoy 10¢ Aoy4T{Moy100 f 1 (roy 47 (2.
; EXE Roydpiﬁuov pe )(cxpmnplo-'nkév |
oc o) petagu 1 kal 10
10 ked 100 Exer dxéponov

Hror mras ToioUros &p1Bpos
Kox. *Emaidh Suws mrés ap1Buos TIEPIEY OHUEY
EXEl &xeponov HEPOS HOVOWNPIOV, B peTadu
Hépog Biymplov K.0.K., freTan OTL: ’ X
To yapaxTnpioTixdy 70U royapiBpov GptBuod A)1l &e
$coy elvat TO nAnfog TOV neplwy T0b
ov xata 1.
Aoy 235 elvat 2, o0 12,4 elven

Tooag axepaiag povadas,
xepajov TOU WEPOVS HAATTWLEY

My. TO XapaxTnPICTIKOY ol
L, voU 3835,24 elven 3 kT e |

"Eorw TWpa dplepég TIS Treplsxéuevos peTaty TV 0.1 exed L Trow
E’ 0,34. *Emre1dfy eivan 0,1 (0,34 (1, Exomev 7\oy‘0.1 <7\0'70,34 (7\0y1~
i —1 ( Aoy 0,34(0. "Htot & Aoy dpifuos TTAVTOS TO}OU’TO\.{ f&pleuou
TepiéyeTon peTau TV SiaBoy KOV &xepadov —1 kai 0 xod Exgl ou-
Vemgys yapaxTnpioTikey —L,

“Avxdglﬁué; F‘Jrrgpléxg—rm petafy <6y 0,01 xai 0,1 w.x. 6 0,047, &mer-
B elven 0,01 { 0,047 ( 0,1 B& Exwhev Aoy0,01 (Aoy0,047 € Aoy0,1
R —2(n0y0,047 (1, fiTor & Aoydpifuos VTS TolouTou &pifuol

TrEpléXETal peTau TRV 5]060X1K(—bv &KepOIWV —2 kai —1 ki EYEL

XapoKTnploTIKGY TOV —2.

Erreisy Gucs Tas &piBUOs TrepIEXOUEVOs &) petafV 0,1 xad 1,

Sray ypagii ds Sexadikos 8 EXN Eval unssvmév el jfw #pxﬁv. B
MeTafy 0,01 xkai 0,1, Stav YPael &6 Sma&—xos, p& Exn Buo Wndevi-
K& gl Y &pyhy paly wé 16 undevikdv ToV &xepaiou UEPOUS K.O.K.
feten émi: ’ i

T Y apaxTnpIoTIROV o AoyapiBpov ( Betixod ) dptBuol A (1
YPappévou wg Sexadixol, EXEL téoag &PWT‘-'““&S‘ povabdag, doa
Xal td pndevixd mov Eyer €lg TV dpynv pabd e o pnbevinoy

Yol &xepaiov pépovs:
My. TO XQpOKTNPIOTIKOV T
8 -2, 700 Aoy0,0076 & =3 xTA Pl
,AVTlG'TpC')(]JCA)S, P, TéV TTPOT']YOUUEW-‘QV ETTETOl OTL S

"Av To xapawmpwﬂxév rob AoyapiBuov &vdg apBuob A

o Aoy0,3 elvan —1, ToU Aoy0,0147
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elvat Betixov 1) 0, 6 dpiBudc A 6& éxy tooa Ynepia elg o axépate’
n€pog, doar elvar ai povadec Tov XapaxTnpiotTixold av avgnbodY
xata 1.

"Av 10 yapaxtnpioTinov Tod AoyapiBuov Tod A elvar &P"
TGV, 6 A ypapbpevog g dexadinog B Eéxy Téoa undevind
€lc ™v dpyNv pald pé 1o undevuedv tod axepaiov wépoug, 9
gat xal ai dpvnrinal wovades Tol XAPAKTNPLETINOD TOU.

Olrws, &v 16 yapakTnpioTikéy Tod Aoyapifuou &pibuch elval
3, 16 dnépoiov pépos ToU dpiBuot Exel TEooapa yneia &v 1O Yap®
xTnploTiko elvar 0, 16 dxépaiov pépos Tol &piBuol Eyer Ev ymeloV
&v TO yapakTtnploTikov elvar —2, & apiBpos elvon  BexaBikdg pE
HnBevika els THY dpxHv padU pE TO pundevikdv Tol drepaiou pépoys:

§ 217. "Eotw, 811 elven 10° -A. *Av ToAamAaTIdowpEy TE
ioa TabTa &mi §Yvapiv Tiva ToU 10, EoTw ThHy 108, 8 Excopev 107 10°
=A10° § 10°3—A - 10%, kad xaTd TOV dpioudv Tév Aoyapibuwy £
XoHev 8Tt Aoy (A'10%)—a+-3. "ANN’ Exoper a—AoyA. ‘Emropéveos elvadl

Aoy(A'10%)- a+3—=hoyA 3.

‘Ouoiws, &v Siaipéowpey X id ToU 10® T& péAn Tiis lodTnTos

10% =A, epioxopev &11 Aoy (A: 10%)=AoyA—3. *Hror:

"Edav &pBpég Tig moAdarmAacioadf (# Siaipebf ) &mi TOV
10, 100, 1000,... é AoydpiBpoc adrod avEaverar (7 Earrovrat )
xata 1, 2, 3, . . . 8nA. xatd &xépatov dpiBpov xal éEmopévs
Hoévov TO YoapaxTnploTindy adTod petaBdAietar.

"Ex ToUTtewv Emetan 81i:

"Edv 8Vo dpiBuol Eyouv té attd Ynepia xai xata Thy adTY
taBiv, Slapépouy B¢ pévov g mpog tHv Béay Tijg ﬁno&ac‘rolﬁq_’
ol AovdplBuor adTdv Slapépouv pévov xatd Ta XapaxtnpLoTisd
adToOY.

M.x. & AoydpiBuos ToU 5 elvan 0,69897

T00 50 elvan 1,69897

100 500 elvan 2,69897

6 Aoydpifiuos ToU WOIS. - =lve —1+4-0,69897
ToU 0,05 €lvan —2-+0,69897 k...
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'AoxNOCELS
978, Na eupebi) 16 YQpOKTPIOTIKOV : o) Aoy35. P) hoyd 513.
Y) Aoy9,5, &) Aoy0.80, Aoy0,0003, Aoy800, Aoy8 000,
€) Aoy0,00132, Aoy132, Aoyl320, oT) Aoy397,451, Aoy 3 974,51, Aoy39,

1
1) Aoy2 5 Aoy0,5, Aoy40.

o 2
&) Aoy 133 1) Aoy 510, 8') hoy62 R
~oy bmoiou & AoyapiBuos Exel xapa-

579. Mooa &xépala yn@ia EXE ap1Bpcs,
Tpomikow 3,5,7,1,0,125 .
_ 580. Mola eiven 1 Té&Ei5 TOU TIPLTOY onuavTIKOU YN@iov pET& THY UTrobiooTo-
My 100 dpiBuoy, Tou droiou & Aoy &piBuos EXE! yapakTnpioTikov —1, -2,-3,-5-9;
581. ‘O Aoyéapifuos ToU 80 elvan 1,90309. Tlotor &A1 &piBuol Exouv TO alTo

BekaBikoy yneiov TV Aoyapi{buwy TV
582. Tloiov yvipiopa EXer © &piBuds, Tou dmroiov & hoyépiBuos elvan & 0,70586

- 0 Tohes, b= 2niane) B BRI aaE Siarrl ;
3. TPOIIH APNHTIKOY AEKAAIKOY EIZ N MEPEI APNHTIKON
KAl TIPAZEIZ ENI TN AOTAPIOMQN
; § 218. 'Ex ToU bpropol TOU XupaKTﬂplo‘TtKOG ToU Aoyapifpou
4piBuoy Tivos TpOKUTITEL, 6T & Aoydpifuos mepPadvel TO XapaKTNPIL-
OTikéy Tou, GAN’ 7 Biagpopd elval pikpoTépa TOU 1. ‘H Biagopd aUTH
kppdleTar ouvHBws HE BexoBikoY &p1Buov (xaTa Trpootyyiowv) Kai
Myeran Sexadixdy pépog TV Aoyapifpov, elvon B¢ BeTikds &piBuds.

*Emreiby TV pikpoTEpwY TAS 1 (GeTikddv ) &p1Bucdv & AoydpiBuos
tlvoy &pynTinds, TPETOMEY auTov elg GAAOY {gov ToU Wt &pVnTIKOY WO~
Yov 1o &képaiov MEPOS.

“Eorw . © (OAwS ) &pVNTIKOS AoyapiBuos &piBuol Tivos

6 —2,54327 fyTor & —2-0,54327.
1 wai TOV +1, eUpiowopev,
3-+-1,00000

0,54327

—3+0,45673
TOV Srroiov ypPAPOUEV 3,45673 SnAadn ypdqa?uav 16 — UmEpAvey
ToU dxepaiou pépous, {va SHAGTHEY, OT! ToUTo pévov elvar &pvnTIKOV.
YTS Ty popefiv aUThV gadverat, ST xctpcn('rr]p\o'nxc‘w ToU Aoya-
PiBuoy elvan TO dxépaiov HEPOS _3, 5iom & Aoy &piBuos TrepAaPé-
VeTan petafy T®V Siaboy KOV &xepaltov -3 xal —2, ko 85}((1511«59
képos ToU AoyapiBuov, TO &vory paPOHEVOV BekadIkoV uép?s, B16m ToU-
To elvan 1) Biagopa TToU TPOKUTITEL, &v &md TOV Aoyapibuov i

0,45673 &eonpedi 1o xapumnpm-nxbv atrTou —3.

Eaqv els ooy mpooféowhey TOV
~2-111-0,54327=—3+1-0,54327=—
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Mapoatnpoluey, 61 81 v& Tpéwwpey AoydpiBuov &pvnrikdy €
v upéper dpvnTikdy, aUf&vopey THY &mOAUTOV TRy ToU AreparioV
kata 1 kal ypdeopev To — Umepdvw ToU éfaryopévou, Sefi &t ToV:
ToV ypdgouey x5 Bekadika yneia Tas Siapopds T@V SekaSikdy W
@iwv ToU Sobévros, ToU pév TeAeuTaiou ( onuavTikolU ) &mwd To 10
TV B &AAwv &md TO 9.

Haparijpnats. Al pagers émi TGV Aoyapibuwy yivovtal, koS
kai ol &l TGV Sekabik@y oxeTIK®Y &p1BudY, ué TapodAayds TIveS
Stav ol AoydpiBuol Exouv dpunTikdY YapokTNEIOTIKGY, ki al &
ol paivovTan £k TV KaTwTépw TapadelyudTwy.

Hpéabeois. "Eotw mi {nTeitan m.y. 16 2,57834+ 1,67943. Tous
ey BexaBikous TrpooBéTopey dx cuvrBs, Stav 8¢ pbdowuev sis ™Y
TpooBeoiv TGV drepaiwv Aéyouev: 1 TO kpaToUpevoy kai 2= 3 kai —1=2
OUrws eUpiokopev &poiopa 2,25777.

"EoTw 4T {nTeitan TO &poroua

2,85643+-2,24482 4 342105+ 1,24207 ;
Fpagouev ToUs Trpoofetéous x kaTwTépw PO eUkoAiay KAl
dxoAoUBuws TrpoctiTouey T& wneia dis auvnBus 2,85643
2,24482
3,42105
1 24207

3,76437

"Orav pbdowev els TV Tpdodeoiv TéY dxepaiwv Adyouev: 1 TO
kparroUpevoy kad —1=0 kai —3 foov —3 kad 2 foov —1 kad —2 jgov —23-
oUtw & eUpioxouev &bpoiopa 3,76437.

"Agalpeaig. “Eotw, 11 {nTeiton 7 Bagopa 5,67893-8,75928:
TolUs uév Sexadikols dpaupoluey g auvnBus, dtav 8¢ pbdowpey €ls
Tous depaious Afyopev : 1 TO kporToUpevov kai —8 ioov —7, Sia TV
&eaipeatv yiveton 47 kal ouv —5 ioov 2. ‘Emopéves 1 Siagopa eivat
2,91965.

ToAranAaciaopsdg éni dxépatov. Eatw,dTi InToUuev 105, 628933

"Exouev 5,62893-3=—5-3+40,628933 =—15--1,88679 — -14,88679.

Auaipeaig 81° dxepaiov. *Eotw 371 {nrolpev 16 trnhikov . X:
ToU 5,62891:3. Tapornpolpey, 811 elvon 5,62891:3= (—5+0,62891): 3
=(—5—-141+40,62891):3=(—6+1,62891):3=—2+0,54297—

Wnepromotr|Onke amé To lvotirouto EknmaibeuTikng Mohmkrig



285

poios ToU SroupeTéou BEv Bionpei-
cnpoUuey &’ aUTov Kal TrpoabE-
fva KoTaoTT) SlanpeTds,

=2,54207. *Emreidfy & &pvNTIKOS AKE
T dxpiPéss Sidx ToU BIIpETOY, &o
Touey TrepanTipw TAS SranToupévas Wovadas,
Kl dxohouBuws kTeAOUMEY TNV Biaxipectv. -
‘Ouolews Bi& Thv Biaipeoiv T-X. "4,67837:9 Exouev 4,67837:9=
= (—44-0,67837): 9= (— 4-5+5+0,67837) 0=
—(_9.+5,67837) : 9=—1-+-0,63093 A 163093

AoxHOELS
583. Na& mpootedody ol &pibuol 234987, 6,97852, 9,82057.
584, N& dpoupedij & 3,98090 &mo 30457, & 9,93726 &md Tov 3,86565

585. N& moMamAagiaa®i & 9,309
586. N& eupeBouv T& TrAixa pé 5

42 ¢mi 3, 1, 42,
BexoBika yneia ToU 9,93642 B 8, 9, 12.

4. AOTAPIGMOZ APIOMOY KATA MPOZEITIZIN

§ 219. KodoUpev Aoydpiuov &p1Buol KaTd ‘n:pouéw'(yww o-
VéSog # korTd mpooéyYLOLY 0,170,011 0,001..'. TOV um,po-repov v
EKSE”TGW 500 Buvdpewv ToU 10, petaby TGV STOIWY T:I'Epls)(ﬂ;dl S &pr-
Buds, ko ofrives ( txBéTon ) BlapEpovV koo 170,117 E),(?l il 0,00‘1...
OGTcog, v EYWUEV 10°P{ A 10p+! Ev® TO P elva QKepalos, T? )

eTon AoydpiBuos ToU A KaT& TTPOCEY Yo povados' fiTol TO P
oo 7o &xépaiov  WEPOS o hoyapifuou TOU A.
a1

A e A \ : 1) A
"Av Exwuev 10710 A( 1070, T010 AéyeTal AoydpiBuos ToU

Karg trpootyyiow 0,1 k.0
*Eotw, 811 {nreitan © AoYA K
X B& Eywmev

OTowuey TOV [nTOUMEVOV AoyapiBuov HE 17
x+1

10"1"0 (AC10T
‘Y"POGuﬁv T& &vioa Els THV SexaTny Buvauy kol eUplokopev
10% ( Am( 1ox+1

aUTNS wapcrmpoﬁuev, &1 TO X elvan TO
Al

QT TPOTEY Yo 0,1 "Av Topa-

"ANN ik TR OXECEWS T 2
Gképmov uépos ToU Aoyapieuou ToU
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‘Ouoiws épyaloueba, &v {nTolpev ToV AoydpiBuov &pifuol kot
mpooeyyiow 0,01 f 0,001... ‘Emouévess :

Awd vi elpwpev Tov AoydplBuov dpibpod xatd mpooéyytot!
0,1 # 0,01. .., dpxel va OYowpev Tov dplBuov eig Ty 101
1 elg ™v 100%v. . .Svvapty, tob éEayopévou Si1d va ebpwpey T
dxépatov pépog o0 Aoyapibpov adTold xal Tobto va Sraipéowpe’
Sua 10 % 100 . . .

Kora tadra Suvaueda va elpwuey 10 drépatov pépos kai 609
BrymoTe Bekadikdr ynpia ToU Aoyapibuou évds &pibuol. Ty, &v 5061
&p1Bpds Tis A kai BEAwpey va elpwuev SUo Bekadikd yneia Tol AoY*
piBuou Tou, Uwevopsy Tov A els Tnv 1001y SYvauiv kai eOpichOIJEV
TO XAPAKTNPIOTIKOV ToU Aoyapifuou ToU A%, SnAadn To Tr?\ﬁeof
TGV drepaicwov ynelwy 1ol A'™ AhaTTwpévoy kaTd povdda, xai CI\‘J“"‘_J
TO YapakTnpioTiKOY B& TO Becopriowpey s oUvorov tkaTooTédy TOV
InToupévou Aoyapibuou.

5. IIEPI AOTAPISGMIKQN ITINAKS:N

§ 220. 'Ev®, dos eibopev, duvopeBa vé eUpoouey TO dxépoiov ué
pos kai doobrmoTe Sexabika yneia BfAouev ToU Aoyapifuou £v05
&piBuol, év ToUTois 1) uéBodos alrn elvon Alav poxpd xai émrimovos
Aix ToUto Utrdpyouv Trivakes, ol dmoiol Aéyovtan AoyaptBuixoi "f’
vaxeg, TepIEXOVTES ToUs AoyapiBuous Tév drepaiwy &p1Bpddv &mo u
HovdBos kai E€fis péxpr Tivds. “ETreidh & yapaxTnpioTikéy AoyapifudV
BobévTos dpiBuol eVpiokeTan eUkdAws, of Trivokes Trepiéyouy ExdoTOV
hoyapifuou TO Bexadikov pépos e dpkeTd Sekabika ymoia.

ZuvtiBos peTayeipi{opeda Trivakas pé évte Sexadika yneia, | o
Sidradis aUrddv aivetan ék ToU Emopévou Trivaxos ( AngBévTos Ek
YoAAikfis éxBocews ToU J. Dupuis).

To piv olvodov T&V BexdBwv TGOV &pibuddy elvar ypoupé
els THY TPV oTAANY, els THY kopueny Tis émoias Umrdpyer T
ypdupa N (Nombres), 16 8¢ yneiov 1@y povddwv alr@v e T
6pl§0u‘riu'v oeipav peta 1o N. ‘O AoydpiBuos tkdorou &pifuol €
pioxeTcn eis Ty SiaoTaUpwov THs ypauufis Tol yneiou &Y WOVY
Bwv kai ToU ouvddou TV Bexddwv ToU &piBuol. i

"Emreidn) moAAoi égeffis &pibuoi Exouv T& BUo TpddTa yneia i

voV
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'\Oyupieuwv QUTEY KOWd, YPAGOVTl TatTa &maf pévov kai voolUv-
T ErauahauPordpsva TS oité, uéxpls 6tou GAAaySolv.
‘O &oTepiokos, & 6TOI0S gviayou &rroavTd els TOUS Trvakas, onpai-
uE“* 6T T& ‘ITC(pa?\emépsvoc 3Uo TrplTa Wneix fiAAafav kol TrpETrEL V&
KQB@IJEU T& &péods ETOUEVA. Komd TaUTS EXOHEY, 811 : Aoy500=
2,69897, Aoy’5000—3,69897, Aoy 5017=3,70044, Aoy 6053—3,70441,
7\oy5129:73,?1003.

N i 0 ] 2 |.3 4 L 5 | & 7 8 9
| |
OB . | B . - B -
%00 gogo7 | 906 | 914 | 923 023 | 940 | oa9| 958 | 966 | 975
| | og4 | 292 | *00l | o10 | *018 | 027 | *036 | *044 | 053 ) 062
2 70070 | 079 | 088 | 09 jo5 | 114 | 122| 131] 140} 148
3 ’ psrilagse] rrasl eIl fea 200| 217 | 226 | 234
1| 243 | 252 260 | 269 | 2718 286 | 295| 303 | 312 321
5. 39| 338 346 IS [Taaa ] ot Bl ] ous | %8 Lets
ﬁ‘ s g | [ 28T e ot e 475 | 484 | 492
7! 501 | s09| 518} 526 | 535 caa | s52| S561| 569 ] 578
8| s586| 595| 603 | 612| 621 | 629 | 638| 646} 65 636
9. 62| 680 | 689 | 697} 706 Li 714 | 723| 731 | 740 749
| |
| Sto | 757 | 76| 774 83| 91| goo | sos| 817 | 825 | 834
| 1| 842 851 | 859] 78 | 876 | 885 | 893 902 | 910 | 919
L2 927

935 | 944 gs2 | 961 969 | 978 | 086 | 955 | *003

Tous AoyapiBuikoUs TrivoKas peTargerprfomeda kor& Tas E€fs Buo

TeEpITTCOTELS |

lov. "Otav
AoydpiBpov adTod.

~ 2ov. "Orav So0évrog Aoyapifp.ov TIvog

Ty &yrigroiyobvra €lg avTOV &prBp.ov-
edy neplmrworg. o) "E&QV 5 Sobels &piBpos BEv X1 TEPICTOTERX
T‘W Teoodpwy Ynela, 0 BexadikOv HEPOS ToU AoyapiBuou airTol
ol eUploKapey aUTd g Eibopey AvwTépw.

UntGpyer els Tous Trivoxas K
B’) *Eorw, 6T1 O SoBels &p1Buos, ToU émolou {nTElTCL & Aoydpib-

Hos, Eyer BUo ymela TrEPIOTOTEPS T&v TEgoGpY, T.X. & 507356.
Bl XOPAKTTPIOTIKOV <ol (mTOUMEVOU Aoyapifpou elvan 5, xco-
Pilovres B¢ Tar TéooOpa TPETE yneia 8 oS0 TOAT]S, EXOHEV TOV

$00évrog dpibpod TWOS férwpey vé ebpwpev Tov

féAwpey va ebpwpey
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apidpdy 5073,56. ’Emeaidn, s elvar yvwoTédv, TO Bexabikov péPOS
ToU AoyapifBuou ToU dpifpol TouTou kai ToU dobevros elvan T GOTO‘—'
gmeTan, OT1 dpkel va eUpwuey TO Bekadikov pépos ToU AoyapifBuou TO‘:’
&p1Bpolb 5073,56. "ANN’ alros mepiAapPaveTan peTafl Téy 5073 K
5074. *Apa & AoydpiBuos ToU 5073,56 8& mepiéyetan petafy TV
AoyapifBuwy Tdv apiBudy 5073 kai 5074. Ev T&v mvakwy eUpiok”
uev, 611 Aoy 5073=3,70526 kai Aoy 5074=3,70535. 3}

‘H Slagopd 1@V Blo ToUTwy Aoyapifuwy elvan 9 éxarooTd TV
XMooTol. Topa Sexopeba 6T :

Al perafoiral Tdv AoyapiBuwy elvar dvdroyol mpodg Tag pLeTd”
BoAdg Tdv dplbudv ( xatd mpooéyyiow, drav ai weraBorai TOY
apbpdv elvar pixpétepar TG povdadog ) xal dvtioTpéws.

MaparnpoUuey Aoitrov &1, &tav & &piBuds &md 5073 avEndh
kara 1 kai yivy 5074, & AoydpiBuos av€dveton kord 9 povédas TS
méuTrTns Bexadikfis TéEews. "Otav & &pibpos aufndii kard 0,56 ¢
va yivy 5073,56, &6 Aoydapifuos alrrol B aiénbi ko 9XO,56=5.O4
fl kaTta 5 Tepimou ékatooTa ToU YiAlooToU.

Qore mpémer elg TOV AoydpiBuov 3,70526 va TrpooBicwpeV 5
ékatooTa ToU YiAtooToU, fva Exwpev TOv Aoydpifipov ToU 5073,5
*ExteAoUvTes Ty pdobeaiv eupioxopey, 11 Aoy 5073,56=70531. "Ap®
6 Aoy 507356=5,70531. 4

"Edv & Sobeis &p1Buods elvan 5,07356, To uév yapaxTnpioTikdy TV
Aoyapifuou aUTol B elven 0, 16 5¢ Bexadikov uépos TouTou B eV
TO aUTd Tpds TO Tol Aoyapifuou Tou 507356. ‘Emropévas & EycoHEY
Aoy 5,07356=0,70531.

2a nepintwoig. o) 'Edv TO Sexadikdv pépos ToU BoBévTos Ao”
yapifpou ebpiokeTan eis ToUs mivakas, oynuarilopev ToOV dpleué\"r
otroios Exel wnelov T@Y povdBuwy, TO eUpiokduevov els Thy &pynV s
oThAns, el Ty dmoiav eUplokeTan TO Sexadikdv pépos, kad gUvoroY
Bexabwv TOV &piBudv, Tov eUploxdpevov els THY &pyhv (dplc‘rEPd‘ )
TS ypappfis, eis v omoiav eUploxeTan 1O Sexabikdv pépos.

T.X. &v & BoBeis AoydpiBuos elvon 3,70140, T& Sekadikdv pépos
0,70140 evpioketan els TOV dvwTépw mivaxka xai & &vrioToiyos 4PV
Buos elvan & 5028. *Emeidt) 10 yapaxtnpioTikdv elvan 3, & &vrioTorXo%
&p1Buds Exel Téooapa dxépaia yneiar Gpa elvan dxpifd & 5028
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KaB® Supolov TpoTov EUPIOKOHEV, sm els TOV Aoygpibuov Try.
1,70552 dvmiororyei & &piduds 0,5076. Els Tov AoydpiBuov 0,70995
&mioToiyel & &piBpos 5,128.

B") *Eorw, &m BibeTon X & hoyapiBuos 2,70169 kai InTeltan &
GrmoToiydy e aUTov dp1Buds. Taperrnpoluey, 6T TO BexaBikoy pé-
POS ToU BoBivros AoyapiBpou GvalnTOUHEVOY elc’ Tous Trivekas €U-
Ploxetan petaty Tol 0,70165 ai o0 0,70174, €ls ToUs dmoious GvTi-
TTolyoUv of &pifuoi 5031 kai 5032 ko ol pév AoyapiBuol TOUTWY
Slagpépour kara 9 povédas, TS éprrTng Sexadikfis Tagews, of Be &-
PBol korrex 1.

Topa oxemTopeda s tETS

"Av & AoydpiBpos ToU 5031, & dmoios elvat 3,70165, aufndi) xara
S HovdBag TTis TrEWTITNS Sexabixiis Tafews, & dpiBpos avfaveTal Kara
L"Av & hoydpiBuos aUfn®ij kaTx 4 povédas THis TEUTTTNS Bekadikdis

. § i 7 L wale :
Tagews kad yivy 3,70169, & &p1Buds 8& aufnBf xaTa §TNS povados,

firol karrex 0,44... "QoTe 6 &pi1Buds, ToU Srrolou TO Bexadikoy WEPOS
tvey 0,70169, 8 elvan © 5031,44... twedn TO YAPOKTNPIOTIKOY TOU
aoeé\rrog AoyapiBuou elven 2, & &vrioToryos &p1Buos Eyer Tpia dé-

Pl ymoia. “Apa elvan & 503, 144.

AocxfoOELG

587. N& ebpeBolv of AoyapiBuol Ty dpiBpdy :
0,003817, 1,141, 0,0845, 107,3 1203, 13,07, 0,0004124.

588. Na ebpeBouv ol hoydpifuol @V &piBudY |
') 95,348, B) 6,8372, y') 0,98629,

°T) 6,3347. ') 326531 1) 5278,37. @) 1538945.
589. Na eUpedf) & x tx ToU SeBoLEVOU KATWTEP® ?\oyapiﬁuo‘u QUTou :
) Aoyx~0,63147. p') Aoyx- 1,72127. y') Aoyx = 0,68708.

§) Aoyx =3.92836. ¢') Aoyx = 4,3822L. ot') hoyx == 3,70032.

5') 968 % £) 0,0364598,

6. E®APMOTAI TQN AOTAPI6GMON

Tév Aoyapifuwy Buvdpeda va dvorydryw-
gucv elg THY mrpodofectv GAAWY &p1Buddy,
19

§ 221. M¢ v xpfiowv
HEV 1oy rrodAarrAaoiaopoy dp
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v Siaipeotv dpiBpdiv els THY deaipeory, Ty Uywoiv eis Suvapy €lf
ToAaTAaoIaoudy kai Thy Eforywyny pilns els Siaipeoy.

MpéoyparTy, &v {nToluev m.x. TO ywodpevov Slo f mepiogoTép®”
apiBuddv, eUpioxopev ToUs Aoyopifpous TV dpibudv TouTwv Kol
TrpooBéTopey ToUTous. To ddpolopa, TO dmoiov B& elpwpey, B elve
5 AoydapiBuos ToU yivopevou TV dpifuddy. Evpiokopey dxoAoubws ¥
ToU elpeBévros Aoyapifuou ToV dvTicToloUvTa els ToUTov &piBHOY:
Odros 8& TapiaTayn Tpogavids TO [NTOUNEVOV yivouEvoy.

lov. N& ebpebij 10 yrvopevov —908,4 <0,05392 <2117,

"EQv TrapaoThowpey THY &MOAUTOV TIRHV ToU yivouévou ME ¥
Kal AdPwpev ToUs Aoyapifipous T&V iowv, elpiokopey

Aoyx=Aoy908,4+Aoy0,05392+4Aoy2,117.

Ex T@v mvékwv Exopev, &TL:

Aoy. 908,4=2 95828, Aoy0,05392-=2,73175, Aoy2,117-=0, 32512

Mé mrpdofeciv ToUTwy TrpokUTrTEl, O6TI Aoyx=2,01575.

‘O dvrioToixos &pibuds Tol Aoyapifuou TouTtou elvan & 103, 693
gmeld) 8¢ 1O {nToUuevov yivouevov elvan dpvnTikoy, B& elvan ToUT°
—103,693.

7,56 x 4667 x 567
899,1x0,00337 x 23435
Edv AdBoopev Tous Aoyapifipous Tév Suo fowv, Eyouev
Aoyx=Aoy7,56- Aoy4667+Aoy567
—Aoy899,1—-A0y0,00337—A0y23435

Ex 1@y mvdKwv evpiokopey :

2ov. Na eUpeBi) 6 x, éav elvan x=

Aoy7,56 =0,87852 Aoy899,1 —=2,95381
Aoy4667  =3,66904 A0y0,00337  =3,52763
Aoy567 =2,75358 hoy23435 —=4,36986
Meta v Tpdobeoiv TGV dvwTépw eUpiokopev
Aoy7,56  +Aoy4667 +Aoy567 =7,30114

Aoy899,1 +Aoy0,00337 +Aoy23435 =4,85130
Meta Thv &eaipeotv mwpokUTrTel Aoyx—=2,44984 ko eupio‘KO‘”ﬁ
TOV &vTioToryov ToUTou &piBpoy Eyoupev x=281,73.
3ov. Na eUpebi) 1) Tetparywwvixs) pila ToU 0,000043461.
"Eav  Béowpev x=}/0,000043461 xai AdPowiev Tous Aoyapitno”

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng MoAmkrig



291

~ = - 1 =
T®Y fowv, sUpiokopey Aoy X= ;—- ?\oy0,0000434ol fi Aoyx= - 5,63810

§ Aoyx=3,81905, & Tol Smofov Emerar x=0,0065925
dov. N& eUpebf] 1 T TOoU X & s iodTnTos 81* =10.
Acupévovtes Tous Aoyapifpous 16y iowv EYOuEV

Aoy 81% =Aoyl0, 1 x.Aoy8l=noy10=1.

o e ol 10000 g 5paog, SHio) xies (102307
PO X = 35 g1 N X~ 100849 190849 0,

'Aox"OELS
v 51& Té&v Aoyapid-
5 5
y") V0,07776, 8" V13,
ot') V25X3696 : 0,0893462.
kiKAou, ToU &trolou 1) BidueTpos  ExEl

590. Né& ebpebolv T& Efayopeva 18y KATWH TApPAoTAOEW

3
Wwv: o) 0,4326°, p) V12,
¢') —875,6348 x 62,82407,
_ 991 Na etpedf) O pfikos Tijs TrEPIPEPEiDS
Mikos 2,51075 BeancruAous.
592. N& mrapepBAnfolv 8 dpibuol weta
TOTENEOB] yecopeTpikh) TPOOSOS.
593, N& eupedf 1) Bidpreiat TS
Soxneis o UTnTos & tyous 4 810 1. (rfis ol

gy Tédv 12 xal 23437500, doTe va &

T TES TWHATOS trimrrovTos els TO kevdy &veu
pupfis ToU AgukoU 6pous).

7. AAAATH THE BAZEQZ TON AOTAPIEMON

§ 222. "Av Exwpev o =A, TO X KoAEITX Aoy&piBuos ol A, d
Tpds Pdotv a kol OTPEICOVETA GUUPOAIKES AOYa A=x.

"EoTtw, 6T1 {nTOUHEV Tov Aoydpibuov ToU A, ¢ Tpds &AANY Pa-
oW, forw P. iy

AapPévovTes TOUS Aoyapifuous, G Trpds P TGV HEAGY TRS ioo-
MTos ax =A eUpiokopev AOYp (ox )=NoYs A i xhoypa=AoypA.

ovTes &vri ToU x TO fgov ToV Aoya A gUplokouey A0Ya A. hoypa=
Aoys A. *Hron :

"Otav yvwpilwpey Tov A0
oy, xal Oérwpey TOV Aoyaptd
Magidlopey oV YVWOTOV Aoyd
o Aoydpifpov Tijg Phoews & G TpdG THY Edcw ﬂ.'_ :

Korrd Toirra, &v EXWUHEV TOUS Aoyapifupous TV d?lﬁl}mu, 65 TTPOS
Béory 10, eUpioxopev ToUS vetreplovs Aoyapi@uous aUTdv (s oS
Béﬂ“’ TV e), &v ToUs vao'ro\‘Js Aoyapifuous Twv TTOAAXTTACTIATWHEY

yap1Bpov 4piBpod B¢ Tpde Pdowy
wbv ToV, &g mpdg Pdary B, ToAAa-
pipov ( ©¢ npdg Pdowv a ) énl
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et Aoy. 10 kal avmioTpdguws, ¢k TolU vemreplou AoyapifBuou évos Sprd-
ol eUpiokeTal & Aoydpifuos aUrol, i Tpds Paotv 10 pé ToAAE
TAaQCIaoPoOV ToU veTrepiov ETrh Aoyiee.

MapornpnTéov, 6T elvan Aoypahoyq P=1. Adm s GuewTtp®
elval Aoy A= Aoy, A Aoy & Kai dpoics Aoyq A = Aoy A-Aoy, P K
ToAAaTAaoialovtes Tds iodTnTas aUTds KT pEAT E\'ino‘KOL’EV

Aoys A-hoys A=hoys A-Aoys A-doyp a-hoy. P i I=Aoys aroyaP

1
Aoya

Kora talra, av yvwpllwpey Tov Aoydpifuov (s pos paot¥
10) ToU &piBpot e=2,718281828..., Suvépeba v& edpwpey &mdo 10
Aoyapifuov ToU &piBuol, ds mpos Bacw 10 Tov verrépiov ?\oyapleuov
]

‘Etropévews elvan kal Aoy a =

Tou ue ToAAaTrAaciaopov ToU Acyapifuou Tou tmri Tov
omolos looUron pe 0,43429448]..

Aoy 1€

Dyuelwoi;. KoioUpey auAdoydpiBpov &piBuol Tivos Tov Aoydpifpov oV
dvmioTpdpou Tou dpibuou.

Obrws elvon ouAdoya = Aoy —:; =—Aoya. "Hrtor & ouloydpiBuos aptue’

fooUten p¢ Tov dvriberov ToU AoyaplSpou Tou &piBuol.
I'" TIEPI EKGETIKQN KAI AOTAPIOMIKQN EEEQEEQN

§ 223. KoAoUuev éxBeruachv éElowowy Ty éflowoiy, els gl
omolav & &yvwoTos Utrdpyel els Tov EkBéTny Suvdpews, Exolons ps-
o apibudv Tiva f| TupdoTaciv ywootny #0.

M.x. &xBeTikai éEloroorms elvan il 5¥—25hl=] ) e 3=t

Tas péexpr ToUBe yvwoTas tfiowaoels kaAoUpev dAyeRpixds p%s
diakpioy auTdy & TV EkbeTikdv.

Aborg éxBeTikfis E§lowoews AfyeTon 1) elpecis TRV TIPGY 1Y
GyvawoTwy auriis, al émoicn Ty EmaAnbelouv.

‘H Abois txBeTikfis E§iowoews &vayetan tvioTe els ThHv AvoV ‘ﬂ
yeBpixfis. Tolro ylvetan kupfws, dtav Suvapeba va elpwuey EE{OW‘v
ioo8Uvauov Tijs dobeions pé Ev péAos Tng Ty 1, Td 8¢ &AAo BUV“”W
apiBuol Tivos fj TapacTdoews yvwothis %0, Tis omolas & BT
TepiEyel GyvwoTov TR Sobelors E§iowoEws.
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1
< 2 \ ] ey
“Eorw rpds AUoty Tr.X. T EKBETIKN ¢iowais 33 = 7
MoAamAaoi&lovTes T péAn ToUTns e 2705‘\‘Jpl01<0},‘1Ev30 l
P71 A 33x3B3=1 A 33x+3=] fi 3¥F3=3 (Emaidn 30 = )
Ex talrng Exouev (Emedn oo Suvdpers fowy Paoewy #0 Ba
Houw kai ixBtras foous) 3x+3=0, t§ fis euploKouey x=-1.
—3 — 3x—3 x—4
"Eoreo mpos Ao 1y Effowals ox—1_9x—3 =3x—34.3
ox—1_2x—3 _ 2x2—1-2x 2=3 _ 4
AT qUThy eUKOAwS EUPIOKOMEY 33354~ 3x 3313 x3—4
5.2% ox.2—5 2x—5 1

ET g B 3D

*1

W

v ame) e _sen
“s) s ‘

31,(21?+é11) S 3 8.3

A (2)x“5 = 1= (—)O g€ fis Exomev x—5=0 kai x=

[pe]

£ 5
S i S

3
iBeTinh Eflowons of BmXix=ar,
0 xed Tiig 1. M vex elvan TOTE
i v& elvon of &kBeTon aU-

 "Eorw dwéun  Tpds Auow ﬁ~
W0 Urroriferan, & elven TO aFETOU
o 8o Suvdyers ToU o fom TpETEL Kol SPKE
p . U a EXOUEV
"EficoUvTes ToUs éxBETas TRV Suvdpewy ToU X

(p—x)x=x 1 x2+ x—Px=0.

5 THs AUoews 58 ToUTng EUPIOKOMEV x=0 xai p—1.
§ 224. Kot &vdhoyov TpoToOV dpifeTan Kkai cig’fﬂuaafx?s';:::
’ > /, K
Biocsoeoy pt BUo f TEPICCOTEPOUS &y vdoTous, Kabus f

DNrror
ou, ax.a¥ - od " . #1
8 o
: : d 5 ot oy ax 1 &mou a0 kai
Eotw Tpds AUov TO oUOTN lc_:?f =
Mpdgopey aurrd Ummd THY HOPPNY
x+y=3
aX+¥—cq3 ' . l
U Vgl OTAV ol
{ [Ql_“‘zq—z ToUro dllﬂeﬁ X—l..P—- 2. :
| % Kol X = 3

(R Tis AUoews, Tou dtrolov gUploKOUEV Y=
| "Eviote 1) Avcis ExBeTIkiS tErocoews T OUCTTHATOS TOIOUTWY
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¢Eiomoewy dvdyetar elg THY Ao &hyePpikdy Efiodotwy e TV
PonBeiav TGV Aoyapifpcv.
"Eorw X, Tpds Aoy 1) &flowoig 2%'—"3—"'=4006.
AcupdvovTes Tous Aoyapifuous T&V fowv Eyouev
(x2—9x—24)-hoy2=Aoy4096.
Awcnpolvres T& Toa TalTta Sia Aoy2 eUpiokopev
J\o_y4096 _ 3,61236 12.

L el v e 7 T,
*Hto1 x2—9x—24 =12, ¢ fis x=12 kai x=-3.
3% .4v = 3981312
2v.5%¥ = 400000
NapPdvovTtes ToUs Aoyapifuous Tév fowv eUpiokopsy To 109
x-Aoy3+y-Aoy4 = Aoy3981312
y-Aoy2+ x-Aoy5 = Aoy400000
OétovTes Aoyd=Aay22=2Aoy2 xai ToMamAaocidlovres TE b
An Tiis Seutépas Elowoews &ml 2, eUpioxopev
x-Aoy3+2y-Aoy2=Aoy3981312
2@ Aoy2-+2x-Aoy5=2A0y400000
’Eav Ty TpodTv ToUTwv dpaipécwpey &mTO THV seuTépa”
eUpioxopey X(2A0y5—Aoy3) = 2Aoy400000—Aoy3981312, & Tiis &
2A0y400000—A0y3981312  2hoy (22 105)—hoy (2143%) =
2A0y5—Aoy3 = 2Aoy5—Aoy3
= 10—10Aoy2—5n0y3 " 10—10A0y2—5n0y3 Lt
270y 1?0 —Aoy3 2—2\oy2—hoy3 .

"EoTtw Tpos AUoiv TO oUoTnua {

SUvapov oUoTnua TTpos TO Soeéu{

Trolag  EXopEy X =

y y A ! ’ GV
*AvTikabioTdvTes TV TIpRY TauTny ToU x els THv SeuTepay T

Bofeiotov EElowoewy eUpiokopey
400000 4-108  21.25.56
2‘”: ——5‘—=—§'—=——§‘——=27.
&k Tiis Omolas Eyoupev y=T.

§ 225. KohoUpev AoyapiBpuxny Eficwoiy tnv Exouoav 7\07‘;
pifpous T@V &yvwoTwy oUrris. ‘Ouoiws opileTar xai ovoTnP
yapifuikiv E§iowoewy.
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“Eore Trpds AUty TO OUOTIH Gy AoyapiBuikdy EflotoEwy

{ 2hoyy—hoYX = 0,124%94

Aoy3+ 2hoyx+AoYY = 1,73239

g : & | ey TOUTWV YPAPOHEY kol o E&fis :
Thv Seutépav TGV E610WT! Apsiaties

Z-A f = b 3:—- 1 ,73239'_0:47 s
oyx+hoyy=1,73239—Aoy TS TEV Bofeiotdv  GTTOAEIQOUEY

Metafy TaUns xad TS TPY \ \
T Aoyx kal eUpiokouev THY ¢Elowalv SMW:LSO?IE Kol u;"ircx :ﬁ;
Sladpegiy T fowv Bi& 5 eUplokopey Aoy\p-——O,Bf)lO 'ef ﬁf KEO T;Ol
"AvtikaBioTévTes THY T TOUTNY el ulav T@V Bobeiowov EUP

ev Ty mipfy TOU x=3.

Ao xOELS
N& AuBoUv ol k&Tofl E§Io@oEs: ‘ i
394, o) axtu=a%H Oxte=axt4, 0 o oot i
. o) axte=al¥, S ¢y (o )(x+3)=ux+2_

§) p(2x+1) 3x+4) =pBx+D(2 " (—2)x=16.
595' G’i §2X+ 3.q3x+He —ai X+ E' B‘) 22x =32. / ) ( )
o) 2x+34 4x+41=320.

.
' ',7____: x’
e b S a T 24 doy3, y) 2xHi+4x=280.

596, a') 2x -4x= 272 p’) Aoyx= Aoy

3
2 ; = Aoyl92+hoy -
&) 5'?\oyx=)\oy288+37\oy- 5 ¢') hoyx=AoY 4

N& AuBouv T& guoTfipuaTa :

X -ody =of B DTS ! [ x+ =95
597, a') { ax 1 B e e YD | roy(x—y)=3
W i 11300
5x2—3y? =
P [ H =142 ' [ =y
k- { ERIRG el L L T
N& Auody al EE1000ES © VT
X
ol Y3 =243,
9. o'y 3x = 177147, pr) 3% =768, Y)

BL o ors oo, | oT B R D AR =1,

0L o) gxe—wxein—7776, B) (c-od-ab-al Yot Xl =V

x Aoyxy =3
S = 641 ' — =0l5l 4
802, q')[x +y B){?\OY =170 Y) Sxt_3¢Ae11 300.
ADY(IW)2= 2, AOYXY = I,
= s .
603 «’) ?\ony—AoyVS:O,S 8" { Aoy -5-_1\0710
Ioyx+ 2hoyy=1,50513 Aoyx3+hoyyt="Aoy32.
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A’. IPOBAHMATA ANATOKIZMOY

§ 226. TpoPAfucTa dvatoxiopod 7 ouvBétov Téxov AEYOY
Ton Ekelva, el TG Omoia & Tokos TpooTifeTan els TO kepdAaiov glg T
Téhos kaBepds Ypovikis povddos kai &roTeAel peT’ aUrol TO K@Y
Aalov Tiijs émropévns Xpovikfs Hovados.

‘O TéKos (Kkai T& TpoPAfuaTa Tékou ), Tov dmolov EfeTAlE! f
*ApiBunTikr), koAelTal &mAoUs, Tpds Sidkpioy &mwd ToU guvBETov:

lov. Aaveilel Tic mogdy a Spayudv pé dvatoxiapdv xai pé
Téxov TG i Spaypiig elg plav xpovihv povada ( elg &v €108
plav &apnviav, tpiunviav x.t.A.) © Spaypds: ndoag Spaxl"&g
084 AdPyp év SAw peta v Ypovixdg povddag ; 2

Mpds AUov ToU TpoPAfiuaTos ToUTou TapaTnpoluey, OTl, &goY
f 1 8py. els plav ypovikny povada 5ider Tokov T Sparyuds, ai o 5paX”
pal els pfav ypovikny povéda 8& Swoouv TéKov a.T Bpayuds.

‘Emropfveos TO xepdAaiov o Bpaypdv kai & Tokos avToU ElS 10
TéAOs THs TpwTns Xpovikis povdbos Ba elvan cx-f—a‘r=cx(1+'r)5Px‘

"Htol 16 kepdAaiov o moMAamrAacidleTar &mi TOV 'rrudeO"Td
(14-71), tva 8won T6 [nToUpevov Toodv els TO TEAos Tiig 'rrf:»\'-b'rﬂs
Xpovikiis povados.

‘Ouofws oxemrTdpevol evploxouey, 611 TO kepdraov a(l+T) els 1{'
Téhos wids dxdun ypovikiis povdBos B ylvn perd ToU Téxkou oV
a(l+T)(14+71) A a(l+T1)%

“Qote 1o &pyikdy Toody TOV a Spayudv 6& ylvn pera
kou aUToU els TO TéAos Ths Seutépas povikiis povdBos a(l-f"")'

Kb’ Suolov Tpdmov TrpoywpolvTes eUplokouey, ST elg TO TEN
v Ypovik&dV povdBwv TO &pyikov kepdAaiov a B yivn a(l+4-T)Y - 3
16 Troodv ToUTo TapagThowuey wi T, B4 Eyxwpev I=a(l4T)" -

"Ex TauTns Suvdueda v eUpwusy Ev ik T&V Z, a, v, T, HE il
PoriBeiav T@dV Aoyapifuwy (dxkpipds fi xaTd mwpootyyiow ), &1’
yvwpifwuev Ta Tpla ¢§ olTdv. .

"Av kaTd TOV &vaTOKIONOV GX XpPOVIKH upovas Angbf TO gros:
f 8¢ Biapkeia ToU Savelou elven v Ern kal 1 fuépan, 'rrupctrnpom“v:
611 peTd v E1n TS kepdAaiov a Bpy. B yivy a (1+4T1)Y . Tolro TOK:
Lopevov pé Amiolv Téwov Trpds 10079, (doTe Tékos Tiis 1 BpX: &
1 Eros va elvan T 8py ) &mi n fuépas Biber Tokov

ToU Té;
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a(l47) [100Tn _ ed+Tr TN
36000 i 360
Otrw T Tehikdy Toody & ToU &varokiopoU & elvan

nT
A > ——]
Eoa(l by + SR = 01+ [ 5
Znueiwarg. *Avtl Tol TUTIOU oUTOU XPNOIHOTTOIOUHEY ( ouvnBos ) TGV TUTIOV
n - ol i
Iau(l-%'r) 360 - oo BikanoAcyElTal EK TRV £8fis: A? gl bl Ofwsciz::ll(lv
WSS yiveran Sy1 kaT ETos GAAK ko' fiuépay, TOTE o XPI;vos %\g{:)ﬂfx;:pp::su .
e ’om o KOY‘CO vou n 2 i
™ ki 1 fuépan=(360v+n) fépa, TOU ETOUS - G5 Hovsd
kog mé‘nﬁ&ﬁz:léc&w am elvan y, TOTE & Tonos Kl D ximmimu u;as L;C;\;f: Bois-
Herg, 360 ﬁuépas 6 YrI‘JT'I (1+W)BHD' AN TOGTO:Ué 14T, &<Pou | o

 Tékov T el Ev ETos. 1
360 &
o Té kepdhaiov o dpx.
T — (47, (+y)=>1+D . -
Apa Eyopev (1+y)*0= (14+T) ( Yo Bpx. s
6”“T0K‘?ﬂéu:vov ka®® fuépoy Emi (360"*,‘“) ﬁuépasl quJ o;lo i:) f:stogr ToU
Wiary fuépav yivetan a(l4+y)30v+n kol BéTovTEs GVTl T !

n
360v+n Y e
: T eSS
360 _a(14+T) , T=ao(l+T)

n

Yt 360

(H‘T) i £UPIOKOUEV a(l471)

Aavellel T 150000 Spy. W€ dvaToxi-

‘i;'c,-m_wu;—ru‘. in. 6% 2dBT & Bre p_e-r&

Suéy mpdg 4 % wat €TOS néoag dpax.
§ e
Zneitan TO X kal EXOMEV &= 24
QWIKUGIO'I‘C':)VTES ele v (1) EXOI-’fV =y
Tols Aoyapifuous T@Y iowv HEAGY EXOMEV
AoyZ=nAoy150 000+ 6Aoy1,04.
Bk 1iv mivdmaov Exomey e
Aoy 150 000=5,17609, 6roy] .04=6-0,1703\:(!),102{8,0Uéez:1u891;23
Komrrer 514 TTpooBtoEws 'AoyZ=5,27827 ‘Kdl :; TDU:W Facie. g..m;
*Hror & Toxloag Tés 150 000 Spnd)(uas 191%78;0:;0)( H
TPos 49, B& A&Pn weTa 6 E'rz v 020.-’1013[0“ -ngpp..é A
2a. Téoag Bpaxpds TPEMEL U Lo ey BAw 500000 Spy. ;
‘ 15 ¢m AéPy &v AW ;
“u'r'Eg;og “P;q 56;{;"036“ I:::g 06 ;.?_1=1,O6 v=15 kai (nTElTan
opev T= g ,06,
T q,
'AvrikafioT@vTes el TNV (1

150000, v="6, T=0,04. ‘Etropéves
150 000.1,04%. AcuPévovTes

gUplOoKOUEV 500 000 = a.1,06',
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'Eav AdPwpev ToUs Aoyapifpous T@V fowv ToUTwv EeUpiokopev
Aoy500 000=Aoya+15.A0y1,06.

tk ToU Otrolou Exopev Aoya=Aoy500 000—15hoy1,06. ’Ex T&v -

vakwv eUpiokopev Aoy500 000=5,69897 kai 15Aoyl,06=15.0,2631

=0,37965 xai 2§ aUtdv &’ &eaiptoews Aoya=5,31932, & ToU o-

mofou &metan, &T1 o =208604,8 5py.

3n. Ipog molov émitéxiov 86200 Spy. avatoxilépevar xat’
étog yivovtar pera 5 &wm 104870 Spaypal ;

*Exomev a=86 200, v=>5, =104 870 xai [nTeitan 10 T.

*AvTikafioTéGvTes Tas Tiwds els v (1) edpioxopev :
104870=86 200(1+4T1)5. Aappdévovtes Tous Aoyapifpous TV Towv
ToUTwv eUpiokopev Aoyl104 870=Aoy86 200+5 0y (1+T), & ToU
dmrofou Emetan, &1 SAoy(14-T)=Aoy104 870—Aoy86 200. Ex TV
TVaKwY eUpiokopey

Aoy 104 870=5,02065, hoy86 200=4,93551,

ék T@Y Emofwv Eyopev Aoy104 870—Acy86 200=0,08514
kai Aoy (1471)=0,08514:5=0,01703" fitor (1471)=1,04 i 7=0,04.
Alrds elvan & Tékos Tis wids Spayufis els v Eros, &pa & ETriolos TO-
xos elven 0,04 ToU kepadaiou. ToUro onucdvel, 511 ~0 émTdkiovelven 4%

4. Meta méoov ypévov 208600 BSpy. dvatoxmilbpevar xat’
&rog mpog 6% ylvovrar 503750 Spy ;

“Exouev a=208 600, 7=0,06, £=503750 xai InTeitcn TO W.
‘AvtikabioTdvTes els THY (1) eUploxopev 503750=208600.1,06" .
E&v AdPwpev Tous Aoyapifuous Tév fowv, ebploxopev
Aoy503750=A0y208600+v. Aoyl,06, é& ToU omolou TrpokUTTTEL

Aoy503750—Aoy208600

o Aoy 1,06 ;
"Ex Tédv mivdkwy Exouev Aoy503 750=5,70222, Aoy208600=4,31931
Aoyl1,06--0,02531. ‘H Biagopa T&v dUo TpwTwv elven 0,38291.

‘Emroptvws B& Exoopev v= % = 15 #m kad kém &mi mAdov (1.

Aié v elpeopey T dranToupevoy pépos TolU 16ou ETous, TapaTn-
poUuev, 6T els 1O TéAos ToU 150u Erous al 208 600 Spy. ylvovran
208 600-1,061=500 000 5py., tropévas od 503 750 &py. —500 000 5py.
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=3 750 8py, elven TOKOS &mAods Tév 500 000 Spx. Tpds 6%, eis Tov
[nToupevoy ypdvov. Avopev Aoirov 1o TpdPAnua ToiTo ToU &mrAol
Tokou Kai eUpiokopev 45 fjp. ToU ETOUS Aoy1louévou pé 360 .

Hagparvijpnog. "Av Tooov o dvarokileTal kar’ Eros pi Tokov
T Tjs povédos xat ETos, B& yivn petd v ETn a(l4-7)Y kal ToUTo peTa
a(l4+T)v - 100nT

n fAuépos dxdun @éper GTTACUY TOKOV ———frgs—" "Apat yivetau

nT

¢v GAw peTd v Etn kai N fuépas Z =a (14+T1) ( 1 360)’ i€ ol
nT
AoyZ = Aoya+ vAoy (14+T)+Aoy ( 14 3?0),
nT
¢me1dn 8¢ elvan 1+ % ( 14T, Exouev ).oy( 14 5'6"0) { Aoy (1+47).
“Apa 1y Biadpeots (AoyZ—hoy) : Aoy ( 14+71) 5i8e1 TmAlkov v Kkai
UtrdAoirov  U=Aoy (1 -4 %10)
TMp&yuoT: EXOMEV TOTE AoyZ—Aoya=vAoy(1+T)+v fi
AoyZ—hoya= u-?\oy(1+"r)+7\oy ( 1+ %), fiTor T dveTépw oyéaty
nT
AoyE = Royav-Aoy (1+T)+2oy ( L 3?0).
"Ex Tijs v=2AoY (1 - 3%—-6), teidn) & Tijs Siopéosws eUpiokeTan
& Tpootyyiow ), eUxdAws TpoodlopileTan TO 1.

‘Eviote & dvaToxiopds ylverat kaf’ tfapnviav f| Tpnviav, fvd
Elc Tds TepITTOES aUTas & TéKos This povaBog

16 v (kar
Znueiwos.
16 EmiTékiov SpileTan Ko’ ETOS.
J : fav &l bs EETs
paAx of’ tEaunviav eUploxeTal @5 :
TQU_:: o EI(::'I : -réxfs Tfs 1 novados kepohaiou kad’ Efaunviav kal T & Tokos
1 : . .
o ’ TraparnpoUkey, ST1 pia povas kepaalou petd Blo xpovufdg Hovd-
Bag ;K;c;raﬁh::r.& Buo éE::nvde; & ylvy dvacrorigopévn (1+4-1,)?* kal vobro loou-
-.-m'ugn|_|_T S1ém1 ) pla povds peT& gv Erog Bider Tékov T xal ylveran wt Tov
' = 1 7,=)147-1.
opev (1+1)2= 1+T ki T
TmyAitmxgubs yiveron kadr rpnvia, dmabh 1o Eros Exel 4 Tpnvias, &
T, TapioTévy Tov Téxov THiS WIS povéBos kepadaiou kard Tpnviav, B& Excopey
1

4 —
OKEMTOPEVOL Co5 BVWTEPW (14T)t= 147 wad Tg=)1+7-1.
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604. Téoas Spaypds & AGPy Tis, 2av dvarroxion xat” Erog 5 600 Spy. tmri 10
Ern mpds 5%,

605. Tamip Tis xaréfeocy els Tedmelav 7500 Spx. kata ™y yéwnaw Tol
viou aUTou pé dvaTokiopov kot Eros Tpos 4,5%. Méoa B& AdPn & ulds Tou els 16
Téhos Tou 200U ETous Tiis NHAlkias alTou;

606. Tidony adfnov mobaiver kegdAaioy 1 000 000 Spy. els 8 & kai 8 pii-
vag dvarokifduevoy kot Eros Tpos 4%,;

€07. Tleiov kegdAciov YiveTol peTd TOV TéKWY avTol dvarokiopevoy kot
é1os mpos 3,59, els 20 & 3 730 850 8ox. ;

608. Tis f mapoloa &fla xeparaiou 45 396 000 Bpx. mAnpwTéou uetd 15
Etn kai 210 A, pé dvaroxiopov kot itos mpds 8% ;

609. Tégov Togdy mpémer var Tokiowuey i dvatoxioudy xad’ EEaunviav wpog
49, Tva peta 18 Ern yivn 20 000 000 5px.;

610. TIpos Tréoov Tois ixarov troxiofn pé dvartokiopdv kot £T05 keQdAaiov
625 000 &py. twi 15 &rn xkal Eywev 1 166 900 8px.;

611. Tlpos Togov Tois &xaTév Aoyapidleran & TéKos, tav 10 000 Bpy. els 22
Etn yivewvrar 224 770 8py.  &varoxkifoueval ;

612. Tlpos Tolov émiTékiov Tpémer v’ dvarokiodi] Ev kepdAaiov ko' ETos Bik
va TeTpamAaciaod peta 31 émn ;

613. Els ooov xpovov dvertoxifdpevoy kert' Eos kegdhaiov 3 580 000 Spy. Tpos
4,5% vylveren 56 000 000 8py. ;

614. TIoTe kaTeTéBnoav 630 000 Bpx. els Tpdmeldv Tva pé dvaroxkioudy TpoS
4%, tav v Inv "Ampikiou 1956 elyov yiver 969 800 5px ;

615. "Emri wéoov xpdvov Tpémre v dvaTokioti] kar’ Eros Toady T1 Trpds 350~
bia va Bimhaoiacdi | TpimAaciacdi # TETpaTAaC1aotd ;

616. ‘O mAnduoucs tvos Kpdrous adfdveran kot E1os kaTd TO bdybonkooToHw
ToU Trponyouptvou Etous. Meta éoa Ern B Bimhaoiachi f 84 TprmAaciacti &
TAnSucuos auTou ;

617. Mia TéAis Exer 8 000 karrofkous kal & TAnBuouds aitiis EAaTToUTan dm)-
olws kara 160 xaroikous. "Eav ) EAé&rTwais tfaxoroufnan kard Ty ey dvado-
ylav, pera mwéoa étn Oa Exn 5000 xaToikous ;

E’. TIPOBAHMATA IZQN KATAGEIEQN

§ 227. lov. KatabBérer tig elg v Tpanelav pé dvaroxiopdy
xat’ &vog 4,59 mooov 205.000 Spy. eic ™V dpynv éxdortou &-
voug. Iléoa Ba Aafy pera 15 ém;

‘H mpcdm KerréBeois v 205 000 Spaypddv B ueivy 15 é1n dva-
TorxiGouevn Tpos 4,59, ‘Emouéves Ba yivn 205 000.1,045',

H els mv dpxfv ToU Beutépou ETous yivopévm kordBeoic B
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peiv pdvov 14 Ern els Tov Tokov: &pa B yivny 205 000-1,045'¢
‘Opofws 1 els Ty &pxnv ToU TpiTou ETOUS KaTdBEOIS B Yivn
205 000-1,045'® k.ox., 1 TeAeuTadax B uefv pévov Ev Eros Kai B
yivn 205 000-1,045.
“Qore 16 Toody, TO &moiov 8& AdPn €5 TO TEAos TGV 15 Erdov
8& elvea 205 000-1,045% + 205 000-1,045™ ... 4205 000-1,045 A
205 000.1,0454-205 000-1,0452+-205 000-1,045%-+... +205 000-1,0451%
TMapaTnpouuey, 8Tt 10 &Bpoioha oo elven dBpoiopa T&Y 8-
PV YEWHETPIKTS TTPOOBoy, i émolas & Adyos elvan 1,045,
*EpapuélovTes Aoimdv TOV Timrov ToU &Bpoiouatos T&Y Spwov
YEWUETPIKTS TTpooBov, euplokopev 8T1 Td Troooy, foTw Z, TO dmoiov
15, o .
o Ay, v 3 o IXOLOCHLOB S22

A $=2050001,045 “5ss

M¢ Tous Aoyapifpous euploxouev mpdTov TO 1,045%. Tlpds
ToUTo Eyopev, v Beawuev x=1,045", Aoyx=15A0y1,045=0,28680,
& ToU omolou EmeTan, 6T x=1,93552. "QoTe 6& Exwuev :

205 000-1,045 —%"I’gi—gg A ) e
yapifuous TGV SUo iowv EYOMEV :
00-+-Aoyl ,045+4-A0y935,52—A0y45.

Aoy205 000=5,31175
Aoy 1,045=0,01912
Aoy 935,52=2,97105
&fporopa  =8,30192
Aoy45 =1,65321

AauPavovtes TOUS Ao
AoyZ=Aoy205 0
Ex Tédv mivdKwy EXOHEV

oxouey AoyZ=6,64871, & ToU omolou TrpoximrTe:
peta 15 #tn 8& AGP 4 453 600 Bpy.

on Tis €ls TV &pxNv E&oTns Xpovikfis povd-
Tpémegcxv pé &vaToKIoWOV Kal TOKOV T Tiis
pas Spayuiis els plav XPOVIKTIV povdba, [nTElTan 8¢ Téoas Sporyuds
& A&Pn) HETE v XPOVIKAS povéSas, TapaTnpolUuey, 6Ti f Tpd™ KaTa-
Beors 0 yivn a(1+7)", 0 seutépar a(l+T)' Kok | TeAeuTaia
a(l+71), ooTe €ls 15 TéAOs TOV V XPOVIKGY HovaBuwv Ba AdPn
c:(l+T)+a(1+‘r)2+...+0(1+"')v- "Av TTapAOTHOWHEY TO  &Bpoi-

kod d@anpolvTes eUpl
=4 453 600, fitor
"Ev yével, tav katabé

Sos a Spayuas els TV
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1 A o " L s o e
opx oUtd Si1d ToU I, 6& Excopev X = a(l+4T) (*_;‘.4_’_11 &k ToU 6&-

Trofou TrpooBiopileTon T I Sk T&Y Aoyapibuwy fi TO a, E&v 8obi
o X, 00 T ¥al 10 W

2o0v. Katabétel Tig eig 10 Téhog éxdotrc Ypovixig povadog a
Spaypdg pé &vatoxiopmdv xal wé Téxov T vig [idic dpaypis eig
play ypovixhy povdda - méoag Spaypéag Ba Aafn perd v XPOVIKAG
povdadag ;

‘H mpir™ karddeols 8& peivn émi v—1 ypovikas povadas. “Apa
6 yivy a(l4-T)*—L ‘H Beutépa B& peivy émi v—2 xpovikas povadas,
spa 0 ylvy a(l4-T)"2 kad olTw ke’ 67, 1 TeAeuTxia 6 elvan po-
vov & "QoTe B& Eyxwpev

T=ata(l+7)ta(l+7) 4. ol 7)h

i E= ﬁi:)‘;’, g (11".?\:71, #x ToU 6mrotou TrpoodiopileTan TO 2

51& TGV AoyapiBucv, Stav Sobfj 1 Tn TéY «, T, v. 'Ex ToU aUTol
TUTrou eYploxopey €UxéAws i T&Y AoyopiBuwy To «, STav yvopi-
Lwopsy TX X, T, V.

ZT'. IPOBAHMATA XPEQAYZIAZ

§ 228. XpewAuala AéyeTon 1 EVTOS GPITUEVOU XPOVOU &mrooPe-
a5 xpéous 81" Towv 8dgewv, al émoicn TAnplvovTan kaT foa ypeo-
vik& SiaohuaTa. TO Toody, TO omoiov TANpVETaL EiS TO TEAOS
fxdoTou XpovikoU SIaOTHUOTOS AEyETal XPEWAVGLOV Kal XPT|TIHEVEL
pépos pév atrrol Bi& THV TANPWUNY TV TOKwy ToU ¥pEous, TO &
&\o ppos Bi&d v Podpiaiav &mdoPeoiv ToU xpeous.

T& yptos EEogheitan, STav TO &Bpoloua TEVTWY TV XPEWAUTILY
LETA TG ouvBETWY TOKWY aUTEY &oTeAéon ToooTnTa fony pé TN
TeAikhv &Elay ToU &varoki{opévou dpyikol kepaAaiou.

1ov. "Ebaveiabn tig 1850000 Spayuas mpog 4,5% pe avato-
xiopdy xar’ Erog, ué THY ovppwviay v éEoplioy To ypéog av-
o0 Si1& 12 lowv ypewAvoiwy, Ta dmoia 8& mAnpwvwvTal elg o
téhog éxdotov ¥toug méoov elval TO ypewliaiov ;

To &pywdv mocdy Tédv 1850 000 Spayuddv B yivy peta 12
# 1 850 000-1,045'2. *E&v Bi1& ToU X TapacTowiey TO {nToupevov
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¥pEwAUTiov, 1 TrpeTn 8O01S & x Spaypev & yivn x-1,0459 peTd
11 &, kaTd T& omroiat GrroTifeTan, 0T EPEIVEV gls TOV Tokov. ‘H Beu-
Tépar Boars B yivn x.1,045%, f Tpi™ x-1,045° k.0, T 88 TeEAeuTalx
8 pefvn x. ‘Emromévas TO &Bporoya TGV TV, & &mola 8& TAN-
pwbolv HETQ TGV TOKWV
x+x-1,045+x-1,0452+...+x-1,045“ Ax %:1.

'AAA TO TTOOOV ot TIPETIEL V& clvan ioov pE TO OPEIAGHEVOV

oUPQGVS PSS 16 TPOPARK. *Hrol B& EXouev :

1,0452-1 _
L 850 000-1,045.

¢k TR omoias gUolgKOMEV Thy TV ToU x B1&x T@dV AoyapiBucwy.
Mpds ToUTO gUplOKOUEY TpdITOV Ty Buvauv 1,045 OéTovTes
aUrThv fomy X HE 1o\, OTE elvad y=1,045" xad Aoyw=12Aoy1,045
—0,22944, #x TOU Strolou TIPOKUTITE! &n y=1,696.
AvovTes THY &VWTEPR tEiowolv 65 pds X METX THY GVTIKCT &
otacv Tou 1,045% S
1 850 000 x 0,045% 1696 1 1ol strofou Bi& AoyapiBurioeas Aoupé-

autév, & elvan

X

=4 e on
VOUEV 'Aoyx:)xoleSO 000+)\oy0,045+7\oy1696-7\oy696_

Ex TGOV TIVAKWOV gUploKOPEV

Aoyl 850000 =6,26717

7\0\’/0,045 =2,65321
Aoyl 696 =3,22943
&BporTHa =8,14981
Aoy696 —2,84261
I AR = = e

=5,30720.

‘Erropéves AOYX

x ToU émolou EmETAL sm x = 2028619 Sparypad.
"Ev ybve, EQV e TapaCTOWHEY 76 Savei(opevov ToodV uE
povihy Hovéda, bE T by TéKOV TS

&VATOKIOHOV o Gpiopevny. X =
1 SporyHiis gl plav )(pOVlKﬁV povada Ko pé v TO wAfiBos TGV XpOVIK&V
Hov&dBwy, TO ptv Acaov 0& yivn a(l+7)", f 6¢ oAty &fla Téow

Séoewy & X BpaX: ixdon B elvad peTé v XpoviKds povadars

x(l+-r)+x(l+T)’+...+x(l+'r)"—1 A x_(_l_-!-_*_rrz"_-_l_

@ . :
neptomolriBnke and to lvotirouto Exkmaibeutikng Mok
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‘Emropéveds B4 Exwpev x (H—Ti: =a(l+T) (1)

¢x This omolas SuvdpeBa va edpwpey THY Tipfhv ToU X.
"EvioTe 1] mpwTn xaTaPoAn ToU xpewAvoiou ylvetan Ern Tivk
HETA THY oUvayiy ToU Saveiou Tr.y. petd k Ern. Els v meplmwrwaty

atrry B Exeopey x CETE o1 4y

AT 1) TpGTn Y pEwAVTIKY Séots B peivn émi v—x & & dva-
Tokiopd xai B&  ylvn x(147T),Y—* 7 Emopévn ypewAuTikn 8dors
fa yivn x(14+7)—*! k1A OUrw 6& Excopev:

x(l14+T1)v—r+1—x

x4 X (LT o KL TP =t x ()= T,
75 dmolov 0& fooUten p¢ a(l4T)Y , fitor Exouev Ty Efs oxéow :
x (I4T)v—xti-] IG(1+T)V :

T

2ov. IToiov xepdAratov SVvatar va Saveiobi] Tig, ¢av Béry
va EEophvioy To Ypéog adrod elg 6 & 81 émmalov ypewrvalov
800000 Spay., dtav td émuiréxiov elvar 49 ;

"Exopev x=800 000, v=6, 7=0,04, {nTeitan B¢ 16 a. "Avrikabi-
otévres els ™ (1) Tds Tipds TV X, v, T eUplokopev THY oyEolv

800000. s o - 1,045 Alovtes cirmiv dos Trpds o eUpiokopev

0,04
_800000(1,04°-1)
R U R

‘Yrohoyllouev év mpwTols THY SUvapivy  1,04% kai dxoAoubus
evploxopey Bi&x T&Y AoyaplBuwv a=4 193 636,3 Bporyuas.

3ov. Elg néoa &t EEopheitat Sdvelov 2 000 000 Spaypdv pe
xpewivotov 130 000 Spaypidv rav o émroxiov elvar 39 ;

*Exopev a=2 000000, x=130.000, 7=0,03. ’AvtikabioTdOVTES
t&s Tipds Toutas els Ty (1) eUploxopev : '

1,03v —1 ]
130 000- e 2 000 000-1,03

*Ex Tarrrns Exopev : 130 000-1,03v —130 000=0,03-2 000 000-1,03*
A 1,03v. (130 000—0,03-2 000 000)=130 000

130 000 13
Kal 1'03\! = WO = “7—'
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AcpP&vovTES Tous AoyapiBuous Téy BUo lowv HEAGDV EXOUEV !
v'}\oyl,OB:)\ole—?\oy? A 0,01284v=1,11394~0,84510=0,26884, 2
20,937 &n. "Hror f tE6@ANOIs B yivy peTa
21 Ern, GAN 1) TEAEUTAIC Soots B& elvon KaT& Tl HIKpOTEPa TGV GAAWY.
A& v eUpwpEY THY glkoo TV TRWTNV 5601y, eUpiokopey ToooV yiveTen
16 S&verov TGV 2 000 000 Bpx- ¢lg 21 Etn, BnAadn TO 2 000 000-1,03%
Spx., TO omoiov looUTal ué 3720590 Bpx. &xohoUBus eUpioropey
&1 ai Soors & 130000 Spy. EKGOTN gls TO TéAos TolU 210U ETous

yivovran 130 000- e 045 Bpx. ‘H Biaxgopd

3 720 590—3 597 945 5pX- = 122 645 Bpy. TOPIOTAVEL THv TEAEU-

Taiav Boaw.

Tfis dmoiag eUploKOHEY V

MeoPprhpate

618. “Epmropos TIS xarabéTel el THY dpxnv élxétcrrou grous 350 000 &py. #«
Té@v kepbidv aUToU ElS Thy Tp&TELOY pE QUOTOKIOHOY kot f—ros 4%, Tldow 0& &P
elc 16 TEAOS TOU elkogToU ETOUS &0 s TpdTNg KoTabioEws ;

619. KorabéTel TIS kot ETOS ME gUvBETOY TOKOV 10000 8py. o5 5%.
Mera mooov xpévov B AGPn 130000 8pX-i ' o

620. “H Biorpog) Kal & £Eoba TRV gTroudiv TEKV‘OU m:rew.)mpowo Sred ol
marpés Tou elg TO TEAOS tx&aToU ETOVS, d“’”‘f‘x"‘”f’ §e ko likoby &pov 20 000
Bpy. Emnoiws. Mooa f& Eyivovto Ut pera 3 £, Ly dveTokifovTd kot ETos TTPoS

Bu50Le : ! -
4621 Mamp TIS grokThoas KOpNY géner vax KkaTaBETn KaT ETOS Togby TI G-
prouévoy B1” Uy, U T& GVATOKILOHEVS xar Etos Trpos 5% yivouv peta 21 Etn
250 000 Bpy. Moon TPETE! va elvar 7 é‘rnUidﬁKon'aesmg;

622. Tldoov elvat o XPEWAUOIOV, 51 ToU dmoiou EEopAeiTal xptos 100 000

Bpy. GVaTOKIGOMEVOY kot ETOS TTPOS 4%: &v .'"7"'19“""““3‘ & é‘zncrim'u BooEwy ;
623. Xpéos tEogheiTal &’ fowy ETnoiwy BooEwY EVTOS 39 éT\mv. I'Io'crov fito T
&py Koy KeQGAQIOV, ¢y Kadepia 50018 elven 318 OOQ B'px. Kai TO é;m-rox:o-u 4,5%;
624. "Eptropds TIS t5avelotn 45 000 000 Bpx. T d‘va'romcru—q: Kot Etos 5%,
"Eqv TAnpovy ETNOIOV X pEWAUOIOY 3000 000 Spx., HeT& Tooa ETn 0& EEopAndi
b Xgiz? Ti‘g’wms yplovs Tpéme v yiv s 20 Em xpecAuTIKas. Kobeuia

Béons (brmota) B elvan 46 130 Bpy. 0& &pxion Bt A TAnpwMA peTd 1O Sov
£ros &md ToU Saveiou. TT6o0V elvan TO &PXIKES Saveighiv Togdy, &v TO tmiTéKIOV

Tven 4,5% ; -
e26 AKpétTos ibaveiotn moody T Tpes 3,15% H XPEmAvTIC $500NRTIS FOY

&pyeron 3 £ ueTd THY oUVOWIY <oU Bavelou xal B Anpavetar 158 800 000 Bpy.

tmoiws tm 10 &m. Tléoov fto TO Bovelobéy TOTOV ;
20
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627. Xptos ¢ 1,5 éxoroppupiou Bpy. mpemer va ifopAndi) S 15 fowv -
giwy Saveiwv &pyopévwv 5 &t petd THY oUvayiw Tou Saveiou. Tlooov O& elvan
TO YXpewAUoiov, &v TO EMTOKIOV elvan 3,75% ;

628, Tlpds Toiov EmiTokiov Tpémel va EfopAnom Tis XpewAuTikds BSaveiov
20000000 8py. Bi1& 16 Emnoiwy Béoewv ¢ 1780300 Bpy. éxdony ;

CAvrikaBioTéovTes els TV ebpebeloav tllowoty eUplokopev

1 1 __ 20000 000
= Tl 1780500 83,

‘H tElowois alm mepiEa Tov EyvwoTov T el Tov 170y Padpdv. Ak TouTo
Ao aUThs Bév elvon yveoTh kai kaTagelyouey els TTpooeyyioes. To mpdTov pé-
Aos Tiis Efiocoews 84 elvan peyaUrepov, Soov TO T elvan pikpéTepov. ‘Edw dvmi-
karaoTadf TO T pé wikpdTEpoY &piBuoY THis LnTounévns Tinfs Tou, TO Earyduevoy
6& elvan peyadlTepov Tou MO

1 780 300

©frovtes w.x. T=0,04 eUploxopev

1 1 1
W(ITM—R) = (phﬁﬁ).zs = 11,6523
tvi tx ToU Geutépou pfhous Tiis (1) eUpiowouev 11,234, Ofropev Ao1Tdv TWpa
1=0,045 £merta T=>0,0475 K.0.K. TPOYWPOUVTES TTpoCEYyilouey TMEPITTETEPOV TTPOS
v {nToupévny TIEAV TOU T).

629. Karéfeot mig dmrl 5 ouvexdi £ mpds 4% els v &pyxhv txdoToy ETOUS
Troody T kal elofwpafey (€ Ern pera T kataPoMv Tiis TEAevTalas kaTaBioecs
20 000 000 8py. Tdéon fito 1| xardbeois ;

630. KoraBérer s els Thy &pyhyv éxdoTou Etous 1250000 &py. &l 7 &m
Tpds 6%. Tl mogdy B elopdén els 16 TEAos ToU SwdexdTou ETous &TTd Tiis TPWTNS
karoffaens ;

631. Tlpds Tolov Emrdkiov dkrdy Erfioian kaTabéoes €€ 1 000 000 &py. txdoTn
drrotehouy Trocov 102000000 Spoaypddv ;

632. Tléoa xaradéoes £€ 1 000 000 Bpy., al émolar yivovran els T TéAos k-
oTou Erous, &rarrotvTal, Tva &mroTeAeadij oody 2 457 839 000 Spy. ToU émiTokiou

srios 5 %

633. Aarotrar Tis v elopdEn petd 5 Ern oody 10 000 000 Spy. "Avtl ToU-
ou EmBupel v eloTrpden els 16 TéAOS ExdaTou T&Y 5 ETdY TO aUTd TAVTOTE TTOOOV.
TMoiov elvar To Toody, Td dmolov B& eloTwpdTTn ToU EmiTokiou Svros 5% s )

634. "Ogefher Tis 15 000 000 Bpy. TAnpwTtas THy Inv *loudfou 1949. Na& dvri-
xaraoTaBi 1 Umoypéwols aUtn ué Tpels SAAaS Tpds Toas dAAfAas TANpwTERS
v 1nv ’louAfou 1950, 1951, kad 1952 (EmiTokiov 6%).

635.ME méoas tfapnmiaias xpewAuTikds B6oes 84 E§opAndij Baverov 20 000 000
Bpy. t&v & dvaroxionds yiveran wpds 3% kah’ tEapnviav, To B¢ ypewAloiov elva
1 000 000 &py. ;

636. STuviiye Tis Baveiov ypewAuTikdy 25 000 000 Bpy. pds 7% tEopAnTiov
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vag HETE THY koT&BEo1y THS TEWTTTNS XPEwAUTIKTS BooEws
Béer v EEopAfion) ToUTO EE GAOKATIpOV. Méoa -|‘-rpé'1'rel v xa‘ro:ﬂc(?\én i TSR
e 3 . lc;en 115 TOV *ATrpiAov 1942 Troadv 20 008_ 000 Bpx. §°‘F" MTEOV EVTOS
h6_3'.". E§GV;7 KoraPéAhwy KavoviKdys T péxpt Tou 1950 xpew?\uc‘na EmiBupel
20 Erddv 'T(;P‘:’Swﬁ T“Du 1950 v& EEopAfion & Xpéos TOU TE?\EICIJ‘S. Tl rogov B& xpetagﬁﬁ,
™V anS ;"& ﬁ“;owv Y PEOAUTIKEDY Séoewv E§opAeiTal Ba‘veiov 100 000 000 px..,
63. .th it Sl Siccriferan 8¢ Ernotes ypecwhUotov 10 000 000 Bpy. ;
670('-»6':;09 E;;Zs roioy bmTéKkiov B&VEIOV 250 000 000 Bpy. tfoheltar tvrds 15
Eréov 5 trnoiwy XpewAVoiV 2$521232m5p;x?‘;"‘<fp‘55“ strriis 10 000 000,
« { JyaTal " ¢ s
. 640. di]i\'raételgxw'r;srm&’u& Saveichf| BadéTouoa ¢l elkooaeTiov TO &vw OOV
SRV KE PN - jou &vTos 5% ;
. 5 {ou Tou tmiTOKIOV
o ngm?\umov' To: :::rr:[au mrevraetiav kal es TO pégov trxdoTou ETous 21(;(;20
61{1' E[c.mpm: ou ToU TogoU TOUTOY &md  Erous els Eros kara A:
BPGX“"*’; wﬁz:‘i‘;; ). Kord Thv Eropévny TTSVTCKE’chxV ;id‘ﬂp{r:‘il :3:;;); g:z?,
e ooty 210000, Bpi. LISV SERS JRORERE ST
nPof]Youuevo'u Tr[ -n—wruﬂldv égaxo?\o VOl 1) aOEnms 'r_ou OO0V KC‘(TCI T ;p ‘rolv
drrr_ch TevTaETias els s 7,59 Emotos ( &vev dorToKIoHOU ) ﬂéoox: 0& elorp §1]° e?
Y O K;]l K0~'2Tm; '311;0 415 TEVTAETIAS, &v dveTokileto kat' ETOs PSS 5% ;
7o TéAos Ths Ins, 05, ST

tvros 8 Erov. Tpels il

NepiAnyic nepuexop‘:\'@' xegahalou Vil
= s60uv ( odfovoa, gbivouoa TTpoodos,
. dc 4piBunTixig TPO ‘ =
N ‘Oapl:l-'- ‘3‘ r“:b Aoy s m)Qﬁ(E)). (0] véoc'r:slépcc::‘ T&v
» i(l T;cza (a=Trp@T0s, @ Biagopd). ‘H mpdobos SpifeTa,
= = =k
% ~oc Bpog Kad | Biapopd: : , .
BOBT‘]‘ i i omlﬁs y Spwv &PIBUNTIKNS T"P°°8‘°U ueTagy ‘f’
Pplcpbs "gdzzw o (B0 (v+1), &v o elvan 1) Bragopd 'T;:]S
sl j ’ '?éxé’rﬁs &y Spwv &pOUNTIKAS posBou & B, Yy KTA.
TpodBou.

Ehm. ::T;‘f _;7\ -:'ar+;pmv &piBun Ikl TPOSSOU Z=(a+T)-v :2
POl
ﬁZ=[2a+(v-—-l)m]v 2. o 1o ( &mohvTes avfovoa 0i-

“Opuoubg Yewrerelte BR e (D).

i
vouoa, &v & AGyos @ sy ,If, o & Tp@Tos 8pos, w & AGyos.
‘O wiooTds dpos T=109@

x, A, T elvat yewUETPIKY TTPOOBOS ue Adyov @,

"Av o, pl Y'E'A' Y- o
1 =ay, PA=Yxk=0T v peTaly 500 &pIBuGY
E Mlﬂgﬁwﬁ v dpwv yewpeTpikis Tpae i1

a,p.‘H oynuaTifoBEV TrpdoBos 6 Exn Adyov e, =P a
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“ABpoITHa V SpWV YEWHETPIKTS Tpoddou &, B, ¥i..e A K, T, TO
S=(cw’ —a): (w—1)= (To—a): (w—1)= I%J—E%-'Aeponcua

T 16 Spwv BLvoUoT)s YEWRETPIKTS TpodBou (e &Treipov TATBoc Spwv)
T=

l—w’

‘Optopdg Gppovixilg mpoddou (&v oi &vrioTpogol TGV Spwv
Tns &moTteAoUv &piBunTikiv Tpdodov).

‘Optopdg AoyaplBpou &piBuob g mpdg Béowv 10 ¥ tov apt-
Buov e(e=l+ % + % + Fiz_.j = ) ‘O e elvar doUppeTpos Kai
UmrepPaTikds (koo kai & m=3,141...)

"I516TTEs TV Aoyopifpewv. (& &piBuos A ) 0 Exe Aoyapib-
pov BeTikov pév, &v A ) 1, &pymTikdv 8¢, &v A (1 (&pvnTikds &piBos
Btv Exet Aoydpifuov TpayHaTIKOV ).

Aoy (A'B)=AoyA-+-AoyB, Aoy (A:B)=AoyA—AoyB, Aoy (AY )=vAoyA.

XapoxtnpioTikdy Aoyapibuou. Tpotr) &pvnTikoU €elg év pEpel
ApUTTIKOV.

Al 4 mpdas pt &piBuols v pépel &pvnTikOUS. Aoyapi8pikol
mivoes, xpfiols ctdy. ‘Egapuoyal Tédv AoyapiBuwv. *ANAcryn) TS
Bdoews ovoThpaTos Aoyapifucwy.

‘Optlopdg éxbetindy EEloaewy (al omroic Eyouv &yvaoTous
gls ToUs xBéTas Buvdpewv ). AUois ExBeTikdv EE1ooEwWY.

SuoThuaTa éxBeTikdy E§iowoewy kal AUOES aUTGV.

‘Opiopds AoyaptBuixiis éElowoewg AUoeis AoyapiBuikév E6i-
CWOEWV.

‘Oplopds Tobd Gvaroxiopol. "Afia 2 xepodadou a~&vaTokifo-
pévou i v Etn T=a(l+T1)Y, T=TbKOS ids povddos els plav ypovikhv
povéda. EUpeos ') ToU Z, B') ToU o, ¥') ToU v (epimrTwols ko’
fiv T v Bév elvon dxéponos, GTe EpappoleTcn & Tiros

S=a(l+T)" - (14nT: 360).
Mepitrrowois dvaTokiopou ko’ é€aunviav T1=V 1 + 11, mepimTe- .

4
o15 &vaTokiopol KaTd Tpiunviay T, = ]/ . Ty
‘Oplopdg mpoPinudtwy lowv xatabéoewv. Tehikn &fia Z
iowv korabfoewv a peTd v ETT S=(1471)a[ (1+7)" —1]:7(&v #
ixdoToTe KardBears ylveran els THv &pxhv Ths Xpovikiis povddos )
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'3 [+ T)— 1]: = (4 A xaraBeats ylveral el 1O TEAOS T
) 2= & '

)(190!".11(<:1:1§l :O::&:P);mluciag- Tumos eUpéoews ToU XpewAugiou x
R AT M R T

e b ov x[(14 =111 T=a(l + )", & f TpdTN KarTar-
f) YEVIKQTED o1 K £TN MET& TRV ouvayv ToU Baveiou o

' fou yiveT ‘ : X
BoAn “XSPE:\TU; 1: (:’) ) pt T TOKOV wids povddos els THv povdda ToU
TTOO0V Ol

Ypovou.
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KEDPAAAION 1IX

A’. IAIOTHTEZ TQN AIIOAYTQN TIMQN ZXETIKQN
( IPATMATIKQN ) APIOMQN

§ 229. Qs yvwoTov, &v elvar o ) 0, | a=0 Exopev al=qa, £véd
&v a (0, |a|=—a. TLy. |15|=15, [-6] =6, |0|=0.

A Tas dmroAUTous Tipas ( TPy HaTIK@Y ) &pifpddv Eyouey Tas
£Efis iS1dTnTOS ¢

In. "Eorw mw.x. 6 —12. *Exopev |—-12|=12=|12|. ’Emions |-7|=
T=|7|. Tevikdds, &v o elven oyeTikos &pibuds, Exopev |—al=|al.

2av. "Eotw m.y. 6 15. "Exopev |[15/=15, &vdd —|15|=—15. "AAN’
elvan —15 ( 15 =|15|, &pa —|15] ( |15|, &vd |0|=0=—|0|. ’Ev yéval
ExouEV Aorrov —|a| £ o - |al.

3n. “Eotw .. 0 |3] { |6]. TMaparnpoluey &T1 —|6|=—6, —|6|=
—6 {3 ( |6|=6. "Opoiws |-5|=|5|=5 xal —|=5|=—|5|=-5 (|5|=5,
fTo1—|—5|==5(5. ’Ev yéve1, &v elvan |a| |B|, 6& Excopev—|B| o 2 |P)
Aiom &k Tiis |a <« |P| eUpiokouev (ToAAamAacidlovTes T& péAN TNS
émi —1), —fa| & —[Bl., fiTor —B| £ —la| £ @ £ |a] (xaT& THY 20
8ot ) ki —|B| £ —la] £ a2 |a] «|B] (&€ Umobéoews ), fiTor
—IPl< a < |Bl. Kai &vrioTpogaus, &v loxun olmm, B xwpev |af £ (Bl

.. elvan —|—8| { =3 ( |-8| i —8 { =3 ( 8 ke |-3| { |-8| A4 3 (8.

1. ATIOAYTOZ TIMH AGPOIZMATOZ APIOMOQN

a') "EoTtw, 6Tt InTeitan 1} |5+4-8|. "Exopev [548|=|13|=13=
54-8=|5|+8|. *Eorw f; |-15—6|. “Exopev |—15—6|=|-21|=|21|=
21=154-6=|-15|4|-6|. "Eotw 1} |—20+8|. “Exouev |—20+8|=
|—-12|=[12| = 12 { 20+8 = |-20|4-|8, firo1 |—20+4-8| { |-20/+8|.

"Av a, B elvon Sudomuol, Exopev |a+Pl=|a|+|B. AT, Bk
ThHv elpeov ToU a+-P, TpooBéropev Tés dmoAUTous Tipds TGV a, P
K.T.A., fiTOL:
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‘H &réAuTog Ty ToU a+B icobTar pe o &Bpotopa TGOV dmo-
AVTWY TIROY TOV & xai B, v elvat opéompoL.

*Av a, P elvat EtepoonLoL, EXOHEY la+P]  la] 4 |Pl. AioT, Bix
v eUpectv ToU a+p, B« &PAIPETWHEY &md THY HeyoAuTEpav €K
&y ETTOAUTWV TIUGY TGOV & B THV WIKPOTEPQY CUTRV K.T.A. ©OOTE :

“H &méAvTog TLh TOU 4Bpoiopatog elval pixpotépa Tob &-
8poiopatog TOV STOATWY TIROY TOV npocBeréwy, dv elvar é-
Tepbdompot.

*Hror yeVIK®S EyOMEV
*Av oi a, B €lvar npaypatinol, yopev lat+PBl 2 [a+[Bl, v~

vy pév loémra s opoonpovs (i 0), ™yv d& &vmémr.q-ﬁ&””

éTepoon|Lovs npocBeTéovs. R
‘Opoles eUpIOKOMEY, 8T : i

101+02+---+av =2 |0‘11+|°‘2!+--~+ IO:-‘v IS ,“-;.
THv oUThHY 1516 T DEIKVUOHEY xai G E&fiS:
“Exouev o] £ « £ |al- :

*Errions Exonev —|Pl< B .|l M¢ THv TpdoBeaty TOUTMV KaTA
péAn euplokouey —iatf—lﬁl_z__a-i-ﬁ_éiﬂ"i-im
i (B <a+Blalt Pl Emroptvas elven xad
la+Pl<l ||+ 1BI |=|al+1Bls snAadn lat-Pl _510‘|+|B|.

p) @& Selfwpey oo : JatBl | lal—IPl |- “Exouev:
la|=|a+ P+ (—B)I=! (c+P)+ (Pl < la+Bl+|—B |=la+PBl+1PI,
fror |af < latBlHIP tmroptvess [al—IBl < la+-PBl-

“Opolews Exouev [Bl= ||5+0‘+(—0)| 2 |o+Bl+|—al=la+Ppl+ ol
kai |Bl—lal<latPls &pox —(lal—1BDI < jog-pliiet i

Ev yével Aoiroy  EXOMEV lo+Pl > | |el—IBl |- ~ Etions &youev
la—p|=lot (=Bl ! |||l =] Ial—lﬁl | (Bvexax Ths TTPOT|YOUHEVTS
oxtoews ), fiTor la—pl ! lal—|pl | "QoTE YEVIKGDS EYOMEV
latPl > | l|—IPI |-

a, |p—wl (a Ba& SelEwpev d1L | x—w| { 2a.
At & TV mrpdobeatY 16 Bobero@v AVICOTHTWY KOTA PEAT)
eﬂpic‘i;is:)l:ivl'H\P-’m| ( 2a. AN v |x—o|=|(x—y) + (y—w)|
L{X—\PHW-—@i ( 20, fiTor |x—:wi { 2c,x. ; |
= “Orav qualumTOlOCquV mv idroTnTa W‘T'lv," Myouevngum,
Bos, 61 GTTaAEIOMEY oV &K TOV X, Y, © petafy TéV Sobeloddv dwi-

gOTNTWV.

y") "Av elvar | x—| €
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2. AIIOAYTOZ TIMH I'INOMENOY APIGMQN

“Exouev |8 . 7|=|56|=8 - 7=|8|-|7|. ’Emions |=5 - 9|=|—45|=45=
5:9=|-5]-/9|.

"Ev yéver |a-Bl=|al-|B|, 81T oloidnmroTe kad &v elvan ol oyeTikoi
&pifuol a, B (dudonuor fi Etepdanuor), Bid v eUpwpey TO Y1VOuEVOVY
Twv, 8 edpwpey TO yivopevov TGOV &ToAUTWY TudY TV a, P K.T.A.,

fiTol :
‘H &méAuvtog Tipy yivopévou icolrtal pé 1o yivépevov Tdv
ATOAVTWY TILDY TV TAPAYOVTWY.

3. AIIOAYTOZ TIMH IIHAIKOY AYO APIOMQN

"Eotw || O Beifwpes, on |5 = };{ : |Bl, (B # 0).
Mo, &v Tebi %— =, Exoueu a= B-co, la| = B w| = |B| - |w
‘Eropévess |w| = ‘3‘ , fiTot | B \ = |a| : |B]

4. ATIOAYTOZ TIMH AYNAMEQZ APIOMOY

“EoTw, 6T Exouev |a¥l|, 8mou v dképanos (|v| ) 0).
“Exouey aM=a-a...a, |alV|=|oa...al=|aljal...|a|=|a] ¥.
"Av éxwuev la—VI|, 8& elvan |1Vl |=|a|— IV, A1dTi elven o— iVl = &Il‘;,
1
oMl = | = la= fitor fa ) = o=

B'. IIEPI AKOAOYOIAZ API6GMON

OPIEMOI

§ 230. o) Tuaior &piByol . of 3, =5, —6, 12, 7, =
ExaoTos TV OTroiwy duTioToikel els Eva apiBudv Ths QuoIKfls oElpdys
TGV &piBudv 1, 2, 3, 4..., Aéyouev &1 &rotedoUv plav dxodovBiay &-
piBucy. Zuwmbws éxaoTos TGV Sidopévwy dpiBudy &d ToU SeuTépou
xal £6fis yivetan dmb TOV TTPOT)YOUHEVOV TOU KOTE TIVA PITHEVOV

1 1
Tpémov Y. ol 1, — 3. T e
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Awx Tobto dxorovbia dpibpdv xakeital Td ovvolov dpt-
BV EVTLOTOLYOVVTWY eic Tovg &pibpovs 1, 2, 3, . . ., &xaoTog
T6v drolwy ( &md Tod B’ xai ¢Efig ) yiverar éx Tob mponyovpé-
VYOU TOU XATd TLva wplopévoy TPOTOV.

Ol &moTehoUvTes THY &xohoubiav &piBpol Aéyovran kai Spot T

&xoroubias. '
D) *AkohoubBla TIS &piBudoy  AeyeTal nenepaciévov nAnboug

&moTeNjTan &md TETEpaTpEvoy TAfBog -
avta dxépaiov (BeTikdy &piBuov) v

Ste aUrn Exel &meipov AT fos

f memepaopévn HEV, &v
pwv, &mépavtog B¢, av €lg
oroixij €ls ToloUTos ThS dxoouBics,
Spwv.

MapioTavopey oV
pé (x, ) Kod AeyOHEV:
&mou UtraTifeTan OT1 1o v=1,

pPoAIKGs TNV drodoubiav pe (X1, X Xi...,) T)
fi &wohoubia TGV &piBucdy T TV dpwv X, ,
Rl A (o 1 GxolouBia TV Spov
] ]

(xv ) — (—:—)E{Vﬂl (6’1'0:\»’ V= l. 2r 3:“') n l: -é-r -B_ru-, ?,... ( | )
‘H dxohovBla Tev Spwv (xv) = (& ) elven /) 2%, 2%, 28,...,2f ... (2)
"Edv Bywpev (Xv ) =

3 4 el (3)

Yol 2 U viEL i s
e e AT p

(th ), of &por Tiis dxorouBias elvan

‘Ew Exwhev (x‘,)=((“liv—l), ol Gpor Tiis Swohoublas elven

i, et P CHERNC TSI P
1 1 1 1
1, _-_i_, '5_1 —Tl _5_1“' (4)
’E&u Eh’a; (xv) = (-—U), Oi @0\ Tﬁs &KO?\OUG{US elvan
L 152, R Ay (5)
1\ 4 3
‘1 axohoubia T@v dpwv (Xv) = (14 )" sworereitan & Téov
1 \2 _I_ b ] -]— 4
(1+%)‘.(1+7),(1+3),(1+4 il
9 64 625
fitol &x TGV 2, 5 77 BET (6)

K Axohovbia TiS AéyETal neplwpLopévn, Qv 1] &moAuTos TiIpt
txioTou TEV Spuwv TS SV wixpoTépa 7 Ton &pibuol Tives (A ) 0),
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Tor &v elvon | x, | £ A} —A 2 xy £ A, OTe 6 A KanelTal @payog
ppdypa TOV ATOAUTWY TIPGY TGOV Opwv Tiis dkohoubias.

Eqv Umrdpyn &piBpds Tis A, ToioUTos, oTE va EXwHEY A X, ,
6 A, koAEiTQl dploTEPOg T| TPOG TA HATW PPAYROG TS AKCAOU-
Blas ( x, ), &v® &v Umdapyn &p1Buds Tis A,, ToloUTog, doTe v elvan
Xy 2 A, 0 A; xadeiTan 8eBldg T) mpog TE dvw paypog THS AKo-
Aoubias.

My &x v (1) é'xoueviv {1, itor | | elvan ppaypds alTis
Tpds T& &ued pporypds Tautns elven kad Tas dpifuos k ) 1. Ax Thv
(2) Eyouev 22V xai elven afrn Treprwplopévn TRos TX ApIOTERG.
|£1]

AT
il

A Ty (4) Exopev j(fnvv_l | < 1 kai elven afrn mepreopioe-
vn mpds Ta Sefia. A T (5) gxopey —v ~ —1, 10 B¢ —1 elven
PPAYHOS TAUTNS Trpos T& &ve.

8") "Axohoubic Tis ( x, ) AéyeTan povetévws abfovoa T @bi-
vovoa, EQv Bi1& T&vTas Tous Opous oUTHS EXWHEV X, £ Xy T
Xy N Xyg ) GvTioToiyws. OUTes ék @V dvwTépw droAoutddy 1) pev (2)
elvan povoTovws avfouoa, B1oTi elvan Ty, 2 (22 ) 22 (22. 27 2V (
2v7+1 11 8¢ (1) elvon povoTtdvws pbivouoa, émeidt elvan % b, Hl; T

[Tapatipnaw. 1n. *Axoroubia Tis ( x, ), &ix v émolav | Bia-
popa (Xy4—X, ) elven oTabepd A # 0, elvan &piBunTikh Trpdodos,
atfouoa uév, &v A ) 0, ¢bivovoa 8¢, &v elven A (0. Thy. | 54 3,
54-3.2,..., (5+3-_v),... EXEl A=X,1—X, = 54 3(v+1)—(5+3v)=3.

2a. "AxorouBia Tis &pi1Budiv BeTikédv ( x, ), Bi& THV dmolav Exo-

HeEv TrmAikov !—:’—1 oTabfepoy = w #1, elvar yewpeTpikn mpdodos, al-

Eovoa pév, Gv |w| ) 1, pbivovea &, &v |w| (1. TLy. —6-n %
R A

elvan yewp. pdodos ebivovca Eyovoa w = TE S b T e

2. NIOTE MIA AKOAOYOIA APIOMQN TEINEI IIPOE TO MHAEN

AR

§ 231. ') "Eorw 1) &mépavros dxo?\ouﬁfc:(lo )= 0 160

1000
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¢ oloudnmoTe &pibpol, X 0,0000001 Buvdpeba v&
ublas, CdoTe EkaoTos TGV EmouEvwy Tou (&-
Ival &TOAUTwS MikpdTEpOs oloudnmoTe So-

‘Eqv &obévto
eJpwopev Spov TS koo
Trefpewv el AfifoS ) V& € 1
Btvros &pibuol Y. ToU 0,0000001 = €, ToTE Aéyouev &t 1 (W)

g i 1 o 1
refver els 1o 0 kai oupPoAifopev TOUTO oUTws (W )—-> f op( & )
=0. TpdrypoTt EKAOTOS 6V Spwv HETA TOV 0,0000001, o 0,00000001,
0 600 000 001,... €lvol HIKPOTEPOS ToU £ kol oUTws Exopey OTI

(15)—0hep () =0

=] ——=—1 =1 ——1 — e

R
*Emrions 1 &kodoubix (—f——*—u )— ) 3 =
i TR
) refven gis TO unStv, B16T1 & Y. € = 5557 ) &TOAU-

1 1 g
axd 3 iyl IKPOTE o =
To§ TN EKQoTOU TWV 3pwv 551’ 502" elval pIKpoTEPQ TO 300

'Ev yéver Aéyouev, &1l GmépavTog &‘xolouﬁlu &ptﬂw‘;:v (x9
— 0 7 ¥ye dprov o 0. &v Soe‘éw?s oloubnroTe &p1Bpol € ) 0,
(Sooubiimore yikpod) Buvdusbc v& ebpuauey &NV 1 )0 ol c
paiov ToloUTOY, WOTE vox Exwmev [Xn | (& [Xnet1] (& [Xnet2| (& fiTor

Ix, | (& Bi& oo &xepoiav T

(Sav=123,.

fv TOU V X Me -

> ¢ (=D
p") “EoTw 1) &TTEPAVTOS &xohoubia ( Xy ) = rCEm

I T AT
nTor n 5z’ A

*Av Sobfje ) 0 wal BEAWLEY VO l 1
L e LD S ) o

g

elvan | xy | { € &prel v elpeopey TOV,

Kad v ) V:__ =1

“Oore Hi&x Tinds dxepaias T0U V) _VJT'_ 1 08 Exaopev | X | (e
obeioa &xohoubic TelvEL gls 70 0 f e Spiov T 0.
€pavTog axorovBio &ptbpdv x, telver ¥ -
OTHEIVOUEV Totrro pt (X, )—oof) op (x, )
TE dptﬁuoﬁ M)HO0 ( ScovdHTroTE peydiou )

kad émopévas 1 B

y") Aéyopev 6TI an
€t Bptov To dmerpov KX
—o0, &v BoBEvTOS oloubnmo
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Suvapeba va ebpwuev &AAov dképatov Hum ) 0 ToloUrov, doTe 8i1&
v) Hum va Eywpev x, ) M.

My. 1) dxohovBia 1, 2, 3, 4,... Teiver els 70 oco. A1dTI &V Y.
M=315 687, Exouev H = 315688 kai &1k v ) 315688 elven of 315688,
315689... » 315687 fito1 1 diohoubia (X, )— oo i op( X, ) = oc

Néyouev 611 dxorovbio Tig &plBpddv ( x, ) Teiver 7 &t éyel
Oplov GpBuov wpiopévov A, Eav 7 droroubia (x, — A )— 0.
v41

v,,

TT.x. 1) dxoAoubia ( x, )= (Giav =12 3,..) Telver eilg Tv 1.

Aiém T dohovtia (1 1) — 0. Tpdyman Exouey (11 1)
= *l‘;‘ Kai 1) (%) — 0, &pa (p_:—l) — 1.

‘H dxohovbiar 5 -1 5 41w 5o Exer Spiov T 5. Aidmi

1 dkolouBia 5 %—-5, 5L —5,.., 5 iy —5,..., fiTol 7 : g

1
4 2v B 2T

,ee ExE1 Sprov T 0.
“Opoleos 1 Gxohoubiar —11, —11 -+ =11 21 11 2. e

Spiov T —12. Mibm £y —11—(=12), —114 —(=12), —11 5 —

1 1 1

(—12), o1 1y 1, I e Exel opov 1o 0.

3. IAIOTHTEZ TQN AKOAOYOIQN

o) 'Eav 1 &mépavros dxohoubla &piBuddv ( x, )— 0, TéTE 7
[xy [— 0" kai &dvmioTpoguws. Tolro émetan &k ToU dpiopol, ko év 7
droroubia ( x, )— 0.

B') ’Eawv # dxohoubia (x, )—0 T6Te - (x—l-)-—boo.

"Eotw &pibuds M ) 0 (doovBrimroTe peydhos ). Aéyouev &Ti U-
Tapyer &piBuos nm) 0 BeTikds dxépaios, oTe Bk nm Y 0 v& elvan

Jx—l-l Y M. Tpéyunam, &pol (x, )— 0. Umdpyer &piBuds nm ) 0, doTe &v

v ) nm, va& Exouer |x, | ( %, &pa elvar kai M:x, [ (1, § M( ,xlv ;
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155 o Te s :
Anhadhy Si& v ) nm EXoHeV I'xf} Y M. OUtws, 1) uév dkoAoubia

(l (b Ll 1 1.---)-—-)0, f 8 (1, 4, 9, 16;... vB)—>o0,

= e
1

A0 16 v
EvkoAws &rrobelkvieTal Kad OTl, Qv op(xy ) =00, 7y ( = )_,_, 0.

Eav (x, ) — 0, kai (Axy )— 0, &v A oTabepx 'rrocr‘c'rrng. Mo,
&poi [x, | { € Bi& v ) 7, Box elven Axy | = !N-fixv | ¢ W‘-E, T 13 E?\'|-E BU-
vaTal v yivn STOVBNTIOTE pikpov, OTav yiveTan TO € Goov BEAopev
ikpov, fitor (Ax, ) — 0.

y') ’E&v af éxohoubiat (x, ) — 0fop(x)=0,(x"y)—0 1
op(x'y ) =0, 8& elvon :

lov. (xy + x'v)— 0§ op(xy + Xv )= 0.
200, (X — Xy ) 0§ op(xy — Xy )= 0.
x'y)—0 0 op(xy - x'y ) =0.

3ov. (xy -
5 4 V= 8& Exwpey TTpopavdds
&v Btowpey Xy + Xv = Yv, EX pop
gl 10;; 13_.‘1_0';1', | 2 x|+ 1 x'y |. "E&v 8obi) ap1Bpos €) 0, B elven kad
v | = |4y v | &=

£50, Buvdpeda B v&x EUPCOHEY &ud B &piBpdv 1, ) 0, Mg ) 0, doe
2 '

\ A e e &oot
V& EXGOHEV [x\,;(—;&av)mml IXv|<25'“V)T]z, pou (x, )— 0

) — 0. "Av mrapaoTabi ué n & HEYOAUTEPOS TGV My, M, B

kad (x'y f 1
TO |Wy ]_é; Xv H‘ix'v 1 ( 5 I 7 =¢, fiTo!l [Wy |—0,

Eyoouey Bix v )N
BnAadn (xy + X'v)— 0.
2ov. 'Emeidny elven [Xy

f ’
%, |41y |, ATor [xy — X'y |

— 07 op (xv'_x'v):o'

—x', | =Ix + ) lalxy [+ =Xy |=
_ |xy |41 X'y [ (e EmeTon T ked (X —X'y )

3ov. TTpoavids EXOMEV Iy X'y [ =% | - |3f'v ls fd'l &v e ) 0 elvon kad
fe )0. *Av Aorrdv  BoBEVTOS _TOG € ) 0 epebolv ol 111)0, )0
(e Bix v)m, xad [x'y [ Ve Bid v ),
cAUTEPOY EK TEV Ty, Mg, B EXwHEY Bix v) 1
T "Apakad | Xy |- [ X' [( Y& & i =%
| x'y | {% fiTol EXOMEV (xv -x'y) — 04§

TolotrTot, MoTe va elvan | xy
& Bt 1) TTapIOTAVT) ‘TOV HEY
b [z [(}E xai [y 1<V

‘Erropéves elvat B eailfC
op (xy-x'v) =0.
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S v » y 1 1 1 v 1 1
Ty, &v Exwper Tas dkoloubias 1,‘7. et b B
51,— . 2%, Exa&oTn TGV omoiwv Telvel els T 0, ToOTE T (l;t —%) Y
1 1

(z£5) (T £ 5 (5 £ g5) v wai h 5oz b
1

Jav v TElVOUV €l 10 0.

'Aoxfoerg

642, N eUpedij els xarotepos ppayuds Tis dacohoubias 1, 3,9, 27,...3v ...
Yrépyer memepaopévos dpibuds, SoTis va elvan dvdoTepos ppaypds Ths dxohoublas
TauTns kal St

643. Al dxoloubia, al &molen Teivouv els T& +o, Exouv &vewTépous ppacypols ;
Aieerl ; ‘H éwohoubia —1, +1, =1, +1,...., (=1)V ... Telvar Tpos dpifudy Tva ;

644, N& eUped] :

a) ‘O 10os Spos Tijs &kohouBias 5, 100, 1125,...., v2.5v ,..,

3 9 27 3v
B') ‘0 505 » » » i e ) ——ye9p —— Ered
2 Y211 V341 Y- (=1
iy L 3 v+ 3
Y) O YDS » » » 2, l._ 'gn---a {’ma-ﬂ

645. AiSetan 1) dxoloubia 1,%, —;—.-.-. %, Né& ebpedij &piBpds n, dote &v

v ) n, va Exwpev u]zf ( 0,35. "Emions v& Eycpev % ¢ 0,00001.

646. Acifare 671, Gv (Xv )—>afop(Xv ) = &, (Axv )—>Aa fj op(Axy ) = Aa,
&v A oToaBepd ooéTns. Aeifore 8T, &y (Xv ) — a § op (v )=g@a, (xv) — P

A (opx'y )= B.
lov) Téte (xv +x'v )—>a+P f{ op (Xv +X'v )= opXv +opX’y .
20v.) Elvan (xv -x'v )= a:p A op (xv -X'v ) = a-P= opxy copx’y .

647. Alseran 1y dxorouBia 6 % 6 % 6+ V:-l N& eUpedij dpibuds n ) 0

daTe, v v 1, vé elvon (64 HLI —7| {0,0025.

648. Tevikcotepov elpeTe ToV 1, BoTe v elvan |6+;—_ET-—7I(5, &mou € ) 0

SoovbfiroTe pikpds. Ti oupmepaivere Tepl Tijs peTaPAnTiis, fi Omola AauPdver Tas
Tiuas TS dcoAoubias TaUTTnS ;
649. Afbovtar al dwxorouBicn xy = 5+ % kal yu=6— il’ Aeifore ST

atran Telvouv els ToUs &piBuols 5 kad 6, &tav v—-> oo Kkal B — co.
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4. MIEPI OP10Y METABAHTHZ MIOZOTHTOZ

§ 232. ‘Ogiopol. ) *Edwv uuz-roqi}?\rrrﬁ~ TOToTNS, Eo‘rfo X, Acp-
Pévn Biaboyikdds s Tipds ToUs Opous pIas dm'fpdvtou cxm?\oueicx:,-
&p1Bucsy ( x, ), Myouev, 8Ti &piov Tiis x elvea 16 0, &v ( Xy ?——~>O f
op( x, ) =0, onpercovopev & TOUTO pt x— 0fjopx=0.T.y., &v 1) x Acp-

\ 11N 1 ; . 1
pavn s Tpds 1, 51 5 e Ty .oy ETTELDT) EIVOU( v_)—-+ 0, Aéyopev,

&1 x — 0 fi opx=0.

B') Aéyopev, éTi Spiov peTaPAnTiis X elvar &piBuss Tis dpioué-

vos «, &w 1) x AapPavn B1aBoyIKads C§ TIHAS TOUs 6?0\); W&s &epdu-
Tou dwxooubBics &pibuddv ( Xy ) xad ) (Xy = a)—0 Tlop( X, =& )=0.
Snueicovouey 8¢ TOUTO ME (x—a)—0 1 =0 | opx =i

“Av x—0 f opx = 0, TOTE Kad K}‘{—bo n,op(},(x) v 0, &émov oK
elven &p1Buds Tis OpIopévos ( oTadepos ). Mdm Staw ) (x, )— 0
opx =0 kai f (xxy)— 0 7 op(xx) =‘0. ‘ “

Bk 'voirroy’ Brietod Oy &V X —HE 1) DPX —c; TO KX —Kg 1)
&Trou K TIpIOTAVEL plopévoy 'rnl»c‘: ( oTabepov ) &ple.-
uév. A Stav X — &, 1 (x—a)—0 xad x(x—a)—0 f
(kx —xa ) — 0, &pa Kx — K& 1 opfxx):m. &

y') Agyouev, 6T1 Sprov usrcxﬁ?\?ms" X "elvcn ’To cr,rrslpop,( 00 ),
&v 1 x Aaupavn BiaBoyIKESs TAS TIHOS TGV OpwY XTMEPAVTOU crxo?\ou:
Bas &pibpcoy, 7 ool Telver €lg -rb" &meipov, TO c_muemu%u;v' B¢ i
X — 0O T OpX = o°" glvon TTpOPaVES OTL, & x — 0 f) opx =0, 8& Eyco-

. el 1
Kad GyToTPoPWs, Qv — —00 f op — =00,

op( KX ) = Kq,

Gy =
uEVTo;---»oonopx 00,
0 Eyoopev xal x— 0 f opx=0.

[EMATOZ, FINOMENOY, NHAIKOY, AYNAMEQE,
§. [IEPI OPIOY A@PO iy AN 1100 AN

x—a f opx=0a, y— P fi opy =P, ToTE
Yidirop (X ) =opE - ooy
; Siorovbicn TGV TINGY ToU X Kai ),
Adm &v x, Kal \pvflvmcd v
E'rmaﬁ‘a"n(x —a)—0xai (\yv—-ﬁ)—bP, kad ) ( Xy + Yy —a—P )
=i ﬁmltxvc’uev(x+w—d—ﬁ)—*0- &px (x:'i“{l),—*(q+ﬂ)
fi op'(x+w) = opif. -+ epx. T 1Eiomme Bl oy e ookt

§ 233. o) "Eav
(x+y)—(a+P
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HETAPANTAS X, Y, W,... ExoUoas Spia, AN’ &tav 1o TANB0s alrrddv elvan
Temepaopevor. AidTi &v Exwpev T.X. TO &Bpoioua pé &merpov AfiBog
npooﬁme’mv—i— e Fi— + —i— +..., 6TTOV X — oo f} opx = oo, TO ~i—
— 0 f op —xl—- = 0. *Emropéveos 16 &Bpoiopa Tév dmelpwov 16 ATiBos

TpooBeTéwy o Ereve mpds 1o 0, &v Toxuey ) 1816, i TO &Bpoi-
oua ToUTo ((ToU x aavouévou Binvexdds ) Suvaran v dvTiKaTAOTO-
67 Umo TOG; =]

) “Avx — 0 f opx =0, y— 0 fj opy =0, 6& Exwpev kol
(xy) —0 A op(xy) = opx - opy. A1, dgol x — 0,y — 0, v (xy)
xai (g, ) elvan af dxohouBicn T@v Tip@Y Tol x Kai y, B& Tefvr) EkdoTn
Toutwy els 1 0, &pa kad (X, yy ) — 0, fitor xp — 0 A op (xy) =
OpX * op\y.

“Av Exwouev x— o, W —+B, omou «, P elvar oTedepal TroodTnTES,
B elven (xy) — of §) op (xy)=opx-opy=a-p. AidTi, dpol x — o
kai y — B, &v ( x, ) xal (y. ) elvar ol dxorouBiar TGV TipGY TGV x,
Y, Bc elvar (xy —at ) — O ked (g, —B ) — 0. "Apa kai 7 dkoouBia
[(xv—a) (yo—B)] = 0AL (X, W )— (o )= (Bxy ) + 0B T— 0.

"Epapudlovres Tov kavéva mepl dplou d&Bpolouaros Exopev

op(x, Wy ) + op[— (ayy, )1+ op[— (Bx, ) ] + af = O.

"Emaidn 8¢ op (Bx, ) = Ba xai op (ay, ) = of, &metan &Ti:

op (x, yy ) =ap + cB—aP=0P A op (x, y, ) = oP = opx-opy.

‘H 1816ms alrn mrepi ToU yivopévou peTaPAnTdy ToooThTww
loxUer kai 81 mrepioooTépous Tapdyovras, dAAG TETMEPATUEVOUS TO
TrAT005.

Y') Té Spiov ToU mrmAfkou BUo peTaPANTGY TooOTHTWY Eyou-
o®dv dpia, fooUran pé Td TnAikov ToU bplou ToU BicipeTéou Bi& TOU
Oplou 1ol Biapétou ( &Tav T Splov ToUTou elvan # 0 ).

Lspxiy o

"Eotw 8T 0opx = o, opy = P (#0). O& el Ecopev &1 op—:; Eao ™

%. Awvm &v x,, y, elvar dxorouBicn T&HV x, y dvmioTolyws, 6&

elvan op(x, )=a, op(yy )=P kai op(y, —P)=0, &pa |y, —P| (= 15 IBI-
‘AMG Exouev |y | = B+ (yv —B)| & Bl—Iyy —B| al
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1 I Then ey b 154 ) . .
v 1) 1Bl— 5 [Bl= 5 Bl fiTor [yv | ) 7 (Bl xai | o= <IEI' Obrax, 6
3 Pty 7 1
ap1Buos Iél elvan (Be6165) pparyHos TS cho?\ouGLm;w—v-
SynuaTilopev THY Slapopav

xv o _ Pxv—ayy PGy —c)-a (yv —P)

gv B Pyv Byv
kai Taparnpoupey, OT1 O (&pibunTis) B(xy —a)—a(yy —B) elven
&xoroubia Telvouoa els TO undév, Siom op[P(xy —x)—a(yy —B)l=
Bop(x, —a)—aop(y, —p)=0, EaoTos 8 Spos Tng ToAAaTAaCIALETaL

I fiaes d M peislim et o :
5 oy 1 20 2 15 bmoiov elvan pikpdTEpov pi-
avmioToiyws ETri By 5 o pOTEPO P
- el » (Xv - C!)__

- 3 el et a elvat op (———=)=0Q kai
ouévou dpi1fuol, Tol 5 i Ap Pl =B

T _GUE COpapi el SRR AP
Pow =B opy TPy oy

EdxéAws SeikvieTal, 0TI &v X —> QT OpX = &, TOTE X ) — it

| op(x#) = at = (opx)* . e
“Eortw o) & p dxépaios Kai feTikés. “Exopev x¥ =x-x---x. "Apa

0p(x# —0p (x-X-X) —0pX-0pX-+-0PX=(0pX)# =at..
2 1
B') “Av & u elvar &PVNTIKOS, EOTW u=—|v|, Exouev x_lv':iTy xad

] 1 — ___,.l—— t— | -'|V1 = —
op(x=*)=0p (55) = o) ~ PO (opx) fopralsat,

K
K
¥')*Av 16 pelvan KAQoporTIKOS &pIBUOS, XM= BtTopey =x X,
&1e (yoUvres T& foa els Thv A SUvapy) epioropey Wh =x* kad op(y? )

—op(x*) A (opy)* — (opx)* & ToOU mrofou elpiokopev opy=(opx) *

fTor op (x :’\5) — (opx) = (opx)*. KE’:( T“rf“ opv; =V‘SP_X- *Av
Aorrdy elvan opx=q, TOTE Op x = Jfopx= Ja.

6. IIQX AIAKPINOMEN AN METABAHTH IIOLOTHZ OPION

§ 234. ’Eav ai &meipol glc & TATiB0s Tikad pETAPANTHS TooGTNTOS

uévouv 8¢ (&md Twos kal EEfis) mikpdTepan
peTaPAnTn EXEL dpiov Toov | pikpdTepov ToU
(A N drorouBia (x,) — a £A.

Baivouv ci§avoueval,
Sobévros &piBuol, 1

&p1Buou, fitor, &v xY
p1BuoU, f .
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"EoTw 6T of mipai s peTaPAnTis x Palvouv afavdpevar, A&
HEvouv pikpSTEpan &piBpoU Tivos A.

"Av & A mepidapuPaveTan, Y. peTalU T@Y dxepaicov &piBuddy 5 kod
6, ai Tipai o x &md Tvos kal EEfis SUvavTon v UtrepPaivouv Tivas
éx v 0,1,2,3,4,5, &AA& 8& pévouv HIKpOTEpa TOU 6, éTreldn) alrran
HEvouv pikpoTepar ToU A ( 6.

"As UtroBéowpev Aorréy, 8T & peyoUTepos dképaios, TOV STroiov
utrepPaivouv af Tipal ToU x &md Tivos kad £€fis, elvar & 5. Tynuarilo-
uev Tous &piBpous 5. 5,1. 5,2. 5,3. 5,4. 5,5. 5,6. 5,7. 5,8. 5,9. 6.

"Emeidh) of Tipad 1o x Paivouv avifavdpevan kai elvan peyoUTepod
ToU 5, & UmepPaivouv &md Tivos kai E€fs dpiBuous Tivas Ek TEY dveo-
Tépw, EoTw kad TOV 5,7, dAAAX &1 B elvan HIKpOTEPan Tr.Y. ToU 5,8.

ZxnuaTifopev Tdpa Tous &piBuols 5,7. 5,71. 5,72. 5,73. 5,74.
5,75:'5;16. 5,77. '5,18. 5.79. 58,

Maparnpolpey A &1, Emeidh al Tiped 10U x Paivouv avfa-
vopevan kai elven &md Tivos kai EEfs ueyahUTepan TolU 5,7, B Umep-
Patvouv alrran dard Tivos kad EEfis Tivds &k TGV duwTépw TeEAeUTaicoY
apiBpddy, dAA& 8tv @Bdvouv 16 5,8 (G eiBopev )

"Eotw & peyohUTepos dpiBuds Ek TGV dvwtépw TeAeuTadwy, ToV
bmolov UmepPaivouv al tv Adyw Twal & 5,73, kai &1 alron B& pé-
vouv pikpdTepat ToU 5,74,

"E§axoroubolpey ka®’ Spolov Tpdémov kai O Exwpey Y. 6T
ol Tipad Tol x UmepPaivouv ToV &piBudy 5,738426, dAAG Btv gBvouv
TOv 5,738427, SoTis Siapépel ToU 5,738426 kot Ev EKaToppuplo-
oTov. 'Eav éfoxoroulfiowpey duoiws Soov BéAopey, B& eUpwHEY OTL
ol Tipal ToU x &md Tivos kal E€fs mepiéxovTan peTall Yo dpiBudy,
T@V dmoiwv 1) Siagopd elvon ion pé piav Sexadikfv povdda TTis TeAeu-
Taias Sexadikiis Tafews, TV dmolav mepiéyouv of v Adyw &piBpol.

"Av 1O pikpdTEpOV TGV &piBuddy, TOUTWY TrapacTHoWHEY Ut q,
al Tiwal To¥ x ((&wd Tivos kal E€fis) Biagépouv &roAUTws &Trd TOV o
KaTa ToooTnTa Soov BéAouev pikpdv, édw eEaxohoubriowuey Soov
Bedouey Bia TOV TPooBioploudy TEPIoTOTEpWY BekaBIKGY yneiwy Tou
a. ‘Etrouévas elvan Spiov ol x=a, 1o dmoiov elvan pixkpdTepov ToU A
f| 170 oAU fgov pé A,

To Tereutaiov ToUTo 6 oupPaivn, tav al Tipad ToU x &wd Tivos
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kai EEfis Siapépouv &GTOAUTWS TOU A xara moodTnTa Soov Béhopey
ikpdy, o 8 Exwpev €v YEvel, 6T Splov ToU X LA.

‘Opoiws yivetan #) dmddeidis, &v &vri Ty dxepaicov 5 kai 6 Umo-
Béowpey &1t & A meprhappdvetan petalu dUo BiaBoyik®v dkepaicwv
T.x. 1@V p Kod p1 (#vid & p BUvaran va elven BeTinds fi dpvmTikds
7 0).
Kot &vdhoyov Tpémov dodeikwietar 611, éav ai &meipor elg
TAfBos Tipal peTaPAnTHS TocdTnTos Paivouy EAaTToUpevar, dAA&
pévouv ( &rd Tivos kod Efis ) ueyoAUTEpa Bobévros &pibuol B, fitor

&v xy, 3 B, TOTEN &xorouBia ( xy ) —P B.
Adm, &v my. al Tpal U X Paivouv EAaTToUpevan kad elven

wévroTe peyaiUrepan ToU B ( &rd Tivos kai £Efis ), ToTE al Tipad ToU
—x 0& Paivouv abfavopevan Kol B pévouv pikpdTepan ToU —B. "A-

pa B Exwpev op( —x ) £ —B xal opx & B.

'AoxfoeLg

650. Na eUpeboly T& dpia Ty EEfis neraPAnTd®y TroooTTwY :

; 7
a')l—%+xi’, fx—sl B I+ . &vx—2,

2
y') 3x346x2, & x—0. i) % ' e )
651. ‘Opolws TV EE7S : :
a) (X_T.(CT.E_S;_X' &vx — 0. B 5 50 X —3ro
Y') ax?24-Bx +v, &v X —» 00. §") —a?x54Px+y, Gv X —+ o,
N snd & 0 o1’) X & X — 0.
oy s L v x— 0. -

x?
] Bt -
652. N& eupedfj 10 Sprov TOU 5. Gvx —»5 ut mpds a) x(5, PYx)5

2
653. Na& eupedij To Sprov Tils peraPAnTis 3x2-5, &v x—3, Tﬁg;_’. 4+ 4y,

&v y—> 2 xal TS 22—4w—5, v w—> 0. *Ex 16 eUpeBévrwv Oplwv v elpedi To

Spiov (ax: e 'j? + 4y + 20t 4o 5).)-

: 2 5 i
654. N& ebpelii 70 bplov(—x— -V +4w’). v Xx—> 0, y—>2 kai w —+3
v 3x2-Swi4-4y Ko

655. Tloiov T& &piov Tiis TapaoTAOEWS %85 5 —+=5,0040
Kaiy — —3.
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656. "Av x—3, moiov fa elvan TO Sp1ov ToU
W EE5XAH6 (x=3)(x -2) ,\ X3+x—1
Sy =g " P) e

7. IEPI TYNEXEIAEX TQN EZYNAPTHTEQN

§ 235. “Oowopoi. "Av o kai P mopioTdvour 8Uo TparyparTi-
KoUs &pibpols ( UroTiBepévou ToU a ( B ), KaAoUuey KAeloTOV SidoTn-
Ha & a £aos B, TO aUvorov T&Y ( TpayHaTikéY ) &pIBUdY TV Tepie-
XCHEVwy LeTalU T&V a kal B, els Tous dmrofous TEpIAcuP&ovTal Kad
ol @, P kai onueidovopey pé o--P A (o, P ). “Otav petaPAnTh TIS X
AauPavn mdoas TEs Tipds ToU BIOTAUATOS TOUTOU, OT|HEICOVOLEY
ToUTO 05 E€fiS: o o X . PB.

"Av a5 Tipds THs peTaPAnTis x T&s dvnkoUoas els Ev BidoTnpa
TaploTavwpey pé onpeia wds elBeias ( TGOV &pibudy | Tol &Eovog
TRV X ), TO KAEIOTOV BldoTnua o 2 X £ B TapioTdvetan Umd Tol
TunuaTos AB, étrou TO A TOPIoTAVEL TOV o, TO B Tov B, dvrxouv B¢
els TO AB xai T& dxpa aTod.

Kaholpev meproyiv Tig Tipfig x, ToU onpeiou M, (x;) (&vriorol-
XOUVTOS s TNV TIufY X=X, ) pé pfikos 2¢, 1o SidoTnpa x;—¢ (x; (x;+€.

ZuvepTnois Tis W=9( x ) AéyeTon dpiopévn pév o) Si1& TIva TIPAY
ToU X, TT.X. THY x=2, &v A TwA Tiis ouvapThoews elvdt dpiouévn
Bi& x=2, Bnhadn v elvan dpropévn 1) Tipn ( 2 ), B) els Ty TEPIOX TV
& Tva ToU x, &v elven dpiopévn & ExdoTny Ty TS TEPIOY TS
TaUTTs.

"EoTw ouvdptnois Tis THs dvefapTiiTou peTaPANTAS X, f) W=¢( x )
Qplapévn els Tiva TEpIOXAY TS TIufis X=X, "Av Xo+ ( Xy ) TapIoTAVY
droroubiav &pibudv Tiis meploxfis ToU x, Siadpwy ToU X, Ked 7
[ X+ (xv ) ]-2%,, of 88 Tipad @[xo+ (%, ) JTelvouy els &v kad TO airrd
Splov, m.x. TO A, oladnmoTe ki &v elvan | dkohoubin ( xy ), TOTE Aé=
youev 6Tt @(x )—=A T opp( x )=A STav x—x, T OpxX=X,.

"EoTtw Ty, f) ouvdptnols ¢ = x2 "Av UmoBlowpey 8T x=3,
Eyxouev @( 3 )=32, e

"Av Btowpev x=3+ (g ), Smou (&, ) TapioTavel piav dkohouBiav
&piBudv Teivouoaw els 16 0, fiTor op( €, )=0, B Exwuey @[3+ (g, ) ]=
B+(e) .
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‘Orav 16 (& )—0 f) op(& )=0, 167 16 [34(¢, )]—3, fiTor
op[3+ (&.)]=3, 10 [3+(& )P—3 fitor op[3+ (& )]P=3% ‘Emo-
néveos Exouey, 611 16 @[ 3+ (& ) ]=[3+ (& )] Teiver eis 76 32, SnAadh

opg[ 3+ (& ) 1=9( 3)=3%

Emreidn oupPaivel ToUTo S1a TV ouvdpTnoy o X )=x* kai S1&
THy Ty x=3, Aéyopev 6T @( x )=x* elval ouvexds, STav x—3.
‘Opoiws SeikwieTar, 611 1) ¢ x )=x? elvan ovveyns kad 81° olavdnmwoTe
AAATV Tiun Y TOU X.

'Ev yével ouveyhg Myetal ouvepTnois Tis @ = @( x ) 8id Tiva
TILAY TAS X = X,, Gv elvan GPICHEVT els mEploYNY THs X, kad &v
&1’ éx&orny drohouBiav ( x, ) Telvouoav mpds TNV TIURY X, STav
V——>o00, 1) AvTioTolYOS dxohoubicr TGV TIWGDY THS ouvapTRoEws
o( x, ) Teiver pds ThHY TNV @(X,) ToUTo éxppdleTan kol dog E€fs:

Néyousy 6T 1) y=¢( x ) elvaa ouvexns Bid x=x,, &v 8SobévTog
oloudnmoTe &p1Buol € ) 0 ( SoovdNTTOTE MIKPOU ) EXWHEY &I

: . JopP(Xot€) = p(x,)
op [ 9( xo+E)—9(xo) ] =0 &Tav ope = 0,1 JOPE;O,‘P( 1

“EoTw Y. ) OUvdpTNals y=3x*. Oéhopsv va Twpev, &v alrn
elvan ouveyns B x—1. "Exouev @( 1 )=3-12. OfTopev x=1+¢, &re
¢( 1+4€)=3(1+e)*xal o 14¢€)—9(1)=3(1+€)*-3-12=3(12+2.e+e?)
—3.12=3.2.¢+4 3%

“Orav e—0 f| ope=0, TOTE TO o( 1+4¢€)—9(l) 8nAabn 7o ioov
ol 3.2+ 32 Exer Sprov 1O 0 ( kaTd TOV Kavéva TEp Opiou &-
fBpoioparos ), fitor op[ ¢( 14€)— (1) ]=0 f op p(1+&)=0(1), 6-

Tav ope=0. ; :
‘Erroptveos 1) @( x )=3x* elval ouvexns i x=1.

*Acuveyng AtyeTal ouvdpTnals Tis W = @(x) Bix x=x, Stav,
kol &v elvan copropévn €ls TrEpIOXNYV TAS TS X, 8év elvan ouveyng

S1& TV TIUNY TOUTN V-
EUxoAws &ToBeIKvUETal OT1 - ‘ :
lov. "Otav /| ¢( x ) Exn oTodepav Ty, X 5, elvan ouvexns

S1& w&oav TipV ToU X. ‘ P
20ov. "Av SUo gUVaPTNCEIS pi(x) Kol 9y(x) elvan ouveyeis b1 piav

Tip ToU x, elvar ouvexns kad f P1(x)EPp(x) B1& TV Uiy TI-
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pny, kabos kal 1) @ (x)-@.(x) xai 1) @, (x):pa(x), 6Tav ) @,(x) elven
Bidgopos ToU 0 8ia THv TiwHy TaUTny ToU X.

ZuvapTnols Tiis Hopefis w=x, x*, x%.. evon ourexns &ia maoav
TIUMV TOU X.

Maoa cuvapTnols Tis popefis ax*, &mou T6 o elven oTobepd
ToodTns, TO Bt p dxépatos kai BeTikds, elvan ouveyt)s Bid Tdoav TIPHY
ToU x. Tlaoa & ouvéapTnois &fpolopa Spwv THs Hopefis axt elvat
ouveyn)s S1a mdoav Tiwny ToU x. Tlyx. f) 3x*-5x+46.

Maoa pnTh ouvdpTnols, fiTol To TnAikov BUo Jdkepaiwv Tro-
Avwwipwy s Tpos X, Elval guvexns ouvdpTtnols Sid Tdoav TIURY
ToU X, Bia ThHv émoiav & mapovopaoTns elvan Sidpopos ToU 0.
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A’. IIEPI NAPATQI'QN *

1. OPIZMOZ THE IAPATQIOY EYNAPTHIEQZE MIAYX METABAHTHE

§ 236. "Eotw TUyoUOX ouvdpTnols Tol X 1) y=o(x) ouveyts
gls 1o Gplopévov didoTnua («, P) kai fiTis 81& Tva gy ToU X,
TNV X,, TEPIEXOUEVNV EV TG SraoTrHUaT TOUTW AauPavel Ty piopué-
VIV TIURY , TOU @ 7TO! elvan Wo=0(x%,). "Eav el THW TIpnY X, Sco-
cwuey avfnoiv Tva g 7 &vTioToIXos Tipt) ToU y 6& AdPn avfnaiv
Tva n, fiTor 6& elvan Wo+n=0( X,+€) Kal ETopEves :
nN=0(x,+&)—o(x,)-

"Emreidn | ouvapTnals y=0(x) UmeTedn ouvexns év T BiaoTi-

pai (o, B) EmeTen, 6T B 0p g=0 6& elvan kad opn=0.

. -e)—0(x,) = o . r ’
’Edv 6 Aoyos —?— = ﬂﬁi..e)((__ﬂ_ Exn Oplov wpiopévov, 6-
Tav f) pEv TING X=X HEVD) orafepd, N 88 aUfnois e Teivn TPos TO

undév, T& Opiov ToUTO KoAEITal TapdywYos TS OUVApTNoEwS
xod onpetoUran oUTw @ W' A o'(x). "Hror:
CUVaPTI|OEWS Y=0( x) Sud Tiva Tiphv tod
npdg To dmolov Telvel 6 Aéyog Tijg adEfoewe
v dvrlotolyov abEnow tig aveEapty-
UEnoig abTis Telvy mpdg T8 undév.

Edv ) ouvdpmols y=o(x) & wa?dymyov S wdoav Tiunv
TOU X, TOTE OT|UEIOUMEV aUThv oUTw & Y 'F]J o'(x).

§ 237. Koara Tov Spiopov TS "TC‘PO‘Y‘*"YOU OUVOPTNOEWS MI&S
UpwHEy TV TOpaywyov auTis, Sidopev

JETQPANTRS X, B1& va €Y : T
wpidToY €5 TO x piav adfnow, TV omolav Kai TapIOTGUEY BA ToU

y=0o(x) da x=X,

Hapdywyos pLds
x xaleital T dpLov,
Ti¢ cuvapTioews TPoG T
tou petaPintig, Grav noa

fis EAnpinoav &k ToU UTo Tou K. Aewv. 'AS a

*T& &mo Tiis § 236 kal ¢€
1PAfou TS "Alytppos.

LomoUAoy UmropAngévros P
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oupPoicu Ax kai Utrohoyilopey Thy avtigToryov aUinoiv THs ouv-
apThHoews, THY OToiav TaploTédpey Si& ToU Ay kai kaTémy eUpicko-

HMEV TO Gprov ToU Adyou g%’ Stav opAx—=0. A1 v& Exwpev TTapdywyov

mpeTEl 81" 0pAx = 0 va elvan kai opAy= 0. 16T eav opAy = a0,

: A =
TOTE Op ﬁ =00 “Hwol:

“Iva pia cuvdptneig Exy mapaywyov, mpémet va elval cuve-
X6, Xweig dpwe xal 6 dpog adtdg va elvar énapurc.
Aot éx ToU opAx—=0 xai opAy—0 8tv Emetan, 6T dvarykaiws
Ay.

UTrapyEl kai To op =

Hagadeiyuara : lov. "Eotw 1) ouvdptnois y — x. Téte Ayp—
x+Ax—x=Ax, &mopévews '=op ix %P i =1 "Qoe:

‘H napdywyos o0 x elvar #§ povdac.

20ov. "EoTw 1) ouvdpTnols w=5x2 ’Edv es 16 x Sdowpey ™y
atfnov Ax, 8a Exwpev
By =5(x+ Ax)*-5x*=5x*+ 10xAx+5(Ax)*—5x*= 10xAx + 5(Ax)?

Ay 10x.Ax+5(Ax)?

Kol o == e --—=].OX7— SAx.

"Otav 8 opAx—0, T6T: op %% —=10x fj y'= 10x.

Kab’ Suoiov Tpdmov elpiokouev, & 1) mapdywyos Tis ouvap-
THoews w=—ax® elvon @' =Sox? kai yevikdds T y=ax* (p BeTikdsg
kal &xépaios ) 1) Tapdywyos elval ' o= aep.xE—l

3ov. "EoTw fi ouvdptnows yw=|/x. O& elvar y+Ay—)/x + Ax,

Ay Vx+ Ax—}x

kai Ay =Vx+Ax-]/x_Kcri TG = e (585

Ay _ [xF Ax—x] [Vx+ Ax+Vx] .

Ax Ax(Y x+ax+¥x ) 4
RTINS . S . B g ey
Ax + Ax[fx+ Ax—'V;] Vx+ Ax+)x PR HRES, SIROpEe L

8 elvan op =4 : = 1 Qo Wy = =

B s cheidg « wila 2=
4ov. "Eotw 6T 1) ouvdpTnols ¢ elvon orabepa. TéTe 1 abfnoie
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Y A , )
Ay elvan pndév, ouveTréds i—j —0 xai ETTOHEVLS Op KxiJ = '=0. "Hroi:
‘H napéywyos otabepds elvar undév.
2. FEQMETPIKH THMAXIA THE ITAPATQIOY
§ 238. "Eorw 1| ouvapTnois y=ax+p. MNvwpilouev, &1 ol

TapioTd eUfeiay TEUVOUTEY TOV &fova T@V y el TO onueiov (0,p)
y

Kai TrapaAAniov TPOS TNV S1x TS
&pyfis Biepyouévny evbeiav y — AX,
fitis opileTan Umd TOU OMUEIOV

i U fou M (1, T0.8)
0(0,0) kai “TOU UﬂtlElOU( ( ,cx) # )
(ox. 21). ’E&v xAnff) w 70 ywvi, <

v omoiav oynuaTile f eubeia
peTa ToU BeTikou &fovos Ox, 6a
Eywpey epw—a. TO a AeyeTon Kol
cuvtedeoTig xatevfuvoews TS 5y 21.

evBeias @ = ax+P. ot
“EoTw #8n TuyoUoa ouvapTnols y=0o(x) guvexns Exovoa Trapd-

ywyov S1d THY TV X=Xq. *Eortw 88 MM’ kautrUAn €is 6pBoywvious
&fovas, THY Omolav TaploT 1) Sobeica ouvapTnols y=a(x) (oy.22).
r Eis Thy mufiv x=x,, s

peTaPANTRS dvmioToiyel 1)
(Ko AxYor8¥) 1\ y,, TiiS oUvapTHoEws,
OToTE TO onpeiov M (x,,y,)

8a elven onpueiov Tis ka-
utrUAns. ‘Eav els o x 8-
owpev plav adfnov Ax,

X 1) ouvdpTnois B A&Pn piav
aténowv Ay xai TS on-
peiov M” (xo+ Ax,y,+ Ay)

v, 22, Ba elvan onpeiov s ka-

uTrUAns. ‘H EEiowas Tis evBelas Tiis Biepxouévns Bid T@y onuelov
M xai M’ 8& elvon s popgfis y=ax+p émednBevoutvn imd tév
SUVTETOY V@Y TEW onpeiwv M Kol M~', DOTE 66:‘ Exf.ouev Yot Ay=
a(x,+Ax)+B Kol yy=ox+Pr dpapolvTes 8¢ Tds Efiocdoes xora

(X0, Y0)

o

X’ 0

M
1
I
i
|
I
i
L
7

y*
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i & T . . \ .
pEAN Exouev Ay = a Ax 1) A—:’: —=q, fTol 6 ouvTEAeoTNs KaTeuBUv-

oews Ths eUBeiag MM’ elvan & Adyos if JAMAG OTav ophx =0, &madn
f) ouvdpTnois elvan ouveyxns, B elvan kal opAy=0. Ko émweadn Ume-
T¢Bn, 6T Exel Tapdywyov, Ba elvan opﬁ—\f-—- W', TO 8¢ onueiov M’
Teivel v& gupTréon HeTa ToU M, émdTe ©y xopdn MM’ 8a Eyn s o-
piknv Béov THv égamtopévny MT TS kapmUAng eis TO omueiov
M (x4, o) kai Tiis dTroias & ouvTeAeoTNS KaTeuBuvoews elvan TO op g
BnAadn f| Tiun THs Tapaydyou THs cuvapTnotws dia x-—x,. "Apa:

“Otav pla guvapmoig Y=a( x) St Tipnv x= X, €YY Tapdyw-
yov,  Tiuh T mapaydyov Sid x= x, isobral e TOV oLVTELETTNY
xatevBiveews ThHe épantopévng THG KAUTOANG, THV Omoiav W)
ouUVEpTNOIE TapLaTd, €ig TO aneiov adTHg, TO €OV TETUNREVNY X,.

Emreidn) & ouvtedeoTns kaTeuBuvorws wids evfeias iooUtan kai pe
™y epow, Evda w 7 ywvix, THv omoiav oxnuaTilel 1 evbeix peTa ToU
&fovos x'x, EmeTan OTL:

Edv §| mapdywyog pids cuvapTioewg Sid Tve TNV TOL
x= x, elvar pndév' V) épantopévy g xapmOANG €ig TO oNLEloV,
o éyov Tetpnuévny x,, elvar mapdhAnlog mpog Tov dEova X’ x.

3. [IAPATQI'OEZ ZYNAPTHEEQE AAAHE EZYNAPTHEEQE

§ 239. “Eorw 1) ouvdpTtnols y=¢(w), Omou Y OUVEXT)S OUV-
dprnois Ths w Kal w=o(x) &rions ouvexns cuvapTnals ToU X, OTTOTE
kai g B elvan ouveyfs ouvapTnols ToU x Kal AfyeTal oUVAPTNOIS
ouvapThoews. 'Edv fiBn UmoBécwper, 6T f ouvdpTnols - e(w)
Exer Trap&ywyov s Tpds @ THY ¢'(w) kai ) w=0(x) EXEl TTapa-
ywyov ds Tpds x THv o'(x), eUpiokouev THY Trapdywyov TOU W
o5 TTpos x o EETS:

"Edv els 10 x Bobf 1| aUfnois Ax, TOTE 7 y'(x) 6x elvan TO -

plov ToU Adyou ﬁoﬂgfj’g), drav oplAx=0.

‘AMG Trpos THY aUnotv Ax GuTioToryEl aténols Aw TR w,
fitor elvan Aw=0(x+Ax)—o(x) kai ETopeves
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o(w+ bw)-9(e) _ eletBw)—e@) o(x+A)-o()

Ax Ax Aw
: plwtbw)—¢(w) ox+ Ax)—o(x)
ST Ape (R Ax :

A& 6Tav opAx=0 elvan kai opAw -0 xai opAy=0, ka1 ai ouv-
apThoels , w UmeTednoav Fuveyels kal OTL Exouat Tapaywyov.
G

"AMAG elval op i%‘*g,_f(f".} —¢'(w), op o(x+ i’?“"(") i

o'(x)=w'x kal op q’_(‘f'_%“_?ﬂ.) — ' (x) OBev ' (x)=9 (@) D
My N& evpeBfj 1 Tapaywyos s w=(3x>-5)% OtTovTES
3Ix2—5 = B84 Eywuey y=w", fiTol ouvapTNOY OUVaPTNOEWS  OTTOTE

g = 6ws.w'\ M g =6(3x*—5)°.6x 1 ' = 36x(3xE-5)P.

4. NAPATQIOZ AGPOIZMATOZ IZYNAPTHEEQN TOY X

§ 240. 'Eorw 1 guvdpTnols Y= WV (1) évBa ¢, w, v ou-
VEyEls guvapThoEls ToU X fyouoal AVTIOTOIXWS Tapaywyous Tag
@, W, v, kai TS bdmoias [nTOUMEY Thv Tapaywyov y'. "Eav 1 dve-
fapTnTos pETAPANTN X AGPn &mo Twos Tfig auThs piav aUEnow
Ax, ai ouvapTnoess @, @, Y 8a AaPwotv dvmioToiyws avufnoes Ag,
Aw, Av. 'Eweadn ai oUVapPTNOES ¢, W, V UTTETEBM OOV OUVEXETS EXOU-
oo Trapaywyov, Ba elval 8’ opAx=0 xai opAe=0, opAw=0,
opfu=0. "Eav fidn cahéowpey Ay Thy dvTigToryov adnaiv Thg ouv-
apTioews p, 0& Exouev wtAy= (9+A29)+ (w+Dw)+ (v+Av)
(2). "Eav 5¢ QQaIpECWHEY SupoTepa T péAn THs (1) &mo Ty (2), 8&
EYWHEV Ay=0¢+Aw Au (3). 'Ex TauTng EmeTan, &1 oplAy —oplAe -
oplAw+ophu (4)- Kai ¢meidn 61° opAx =0 elven kai oplp=0,0pAw=0,
opAu=—0, Ba elvai xai opAy—=0 1ot fj oUVAPTNTIS y=¢+w+v elvat
Kal aUTH OUVEXTIS OUVAPTNOIS 10U x. AicipolvTes GUQOTEPA TA WEAT)

Ag % Aw

A A S
Tiis (4) Bra Ax Exouev E'\\E s -+ E_: kai 81" opAx = 0 elvan :

A A Aw > ¢ ¥ ‘ AP
L Mo it M A kg

‘H napdywyog tov 4Bpoiopatog TOAAGY ouvapTioewy Tob X,
Eyova®v TAPAYWYOVS, iooUtat pe To dbpolopa TGV napaywywy
TGOV CUVAPTHOEWY.
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5. MAPATQIOL I'INOMENOY EIYNAPTHIEQN TOY X

§ 241. "Eorw f| ouvdptnois y=w-p, Evla w kal ¢ ouvexels
ouvapTnoels ToU x Exouoar Trapdywyov. Epyalopevar dx mpon-
youpévas Eyxouev W+ Ag=—(e+Ap)(w+Aw) kai y = @w, CUVETIGS

Ay=who+ pAw+Aphw, 15
Sicupolvres B¢ dupdTepa T& pEAn Tis (1) Bia Ax Exopev:
A A A A . .
At = mh: + ::pﬂ—;:J + A:' Aw Kai  ETTOMEVLHS
A Ae | Ad Lo
op AE}: = m-opa—z + @-0p § + 0p 4. - ophw. (2)
Eav 8¢ opAx=0, ¢§ Umrodtoews B elvan op 2% =9, 0p ic: = W’

kai opAw=0 kai 7| (2) yivetar ¢y'=we +w'e. 'Eav elvar y=w.q.v
kal Becopriowpey TO w- @§ Eva Tapdryovta, B Exwpev KaTa TO
TrponyoUpsvoy Y =(welu'+u(we)’ i W —weu' + wue’ + vew'.
Lore:

‘H mapdywyog Tob yivopévou moAAGDY ouvapTAcewy Tig
adTig peraPintiic X, éyovodv mapaywyous, ioolTal wé To d&-
Bpoiopa TV yivopévwy ThHG Tapaywyou éxdotng TovTwy émi TO
yYivépevoy T@V EAAWY OUVAPTACEWV.

6. MAPATQI'OE I'INOMENOY ETAGEPAZX EIIl ZYNAPTHZIN TOY X

§ 242. “Eorw 1) ouvdptnors y=aw (a oTaBepd). Oa Exwuev
y'=aw'+wa’, dAd a =0 &pa ¢ = aw’. "Hror:

‘H mapdywyog Tob yivopévou atabepds éni ouvdpmoiv tob
% looUral we tod ywépevov g atabepdg énl ™y mapdywyov THG
CUVAPTHOEWS.

“Eotw y=w", fvla w ouvexfs ouvapTnals ToU X Kai v axepaios
kai BeTikds. CEmeidn y=w.w.w...w, 8& evon kaT& TA TPOTYOoUHEVX
Y= w40 @l 4w vl (v pooBeTeol) 1 W ve¥—lw'.
"Hzouz

‘H napdywyos duvdpews [idg ouvaprmioews Tol X loobTat
we tov ExBérny Tig Suvdpews éml THY xatd povdda pixpotépay
Suvaply THg cuvapThoews Tod X xal émi THv Tapdywyov TNG
Baoewg.
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Eav 1) Pdois elvan & X, TOTE N OXECIS &rAoTrolEiTalr fiTol éav
W= xt, TOTE Y = pxt~, ¢reidn x' = 1.

Mapadeiypara : lov. "EoTw fi ouvapTnoIs w=5x% 1| Tap&ywyos
glvon ' = 5:(x3)'=5-3x2=15x".
20v. "EoTw y = (5x2+2)% 1) Map&ywyos elval
w'=3(5x 1_2)2.(5x‘1+2)'=3(5x'-'+2)'—'10x=30x(5x3+2)2
Jov. "Eotw g = (3x*—2x2+3x—6)° 1 Tapdywyos evai
W' = 3(3x3-2x*+ 3x—6)* (Ix*—4x+3).
4ov. "EoTw y = (3x24+-2)(5x+1) f| Tapdywyos evai
= (3x2+2)(0x+1)+ Gx+1)(3x*+2)" §
g = (3x242)5+ (Ox+1)6x 7
v’ = 15x2+4104-30x*+ 6x | ' =45x2+6x+10.

7. TIAPATQIOE IMHAIKOY AYO ZYNAPTHZIEQN TOY X

o : 5
§ 243. "EoTw f oUVEPTNOIS Y= _, fvfa w kal @ ouveyels ouv-

apThoEs ToU X Exouoa Trapary@yous Tas @' kai @', "E&v els 16 x -
oewpev THy avénoty Ax al ouvapTHoELS @, , Y AauPdvouv &vTioToi-

T . w—+Aw. a
yws aubnoes Aw, Ag, Ay, elvan B¢ W+ Aw= ity Ex Toitng

. wtbw  © P q\Aw—mAcp’
kol ThHs W= % mpokUTTTEl Ay = — 0 - e e
Aw Ag
Ui 9 “Ax A : S ;
s B Ax 8% pyy Bk opAx =0, 6 elvon €€ Umobe-
e Shx (o +80)9

; Ae . . i Aond S
oEws op %CS =0, OpZe =%y kai op(@+Ae)=¢+opAp=g, OTOTE

Mo onbe

PoP zx ~@OPhax . . ew'—wg' “Hror -
B8 elval Op — = — (o — R = .
S EEE N Ry op(p+249)-¢ ¢

‘H mapdywyos rnAixou Vo cuvex®V cutup‘n‘]aemv ToL X,
¢y ovow®v napaywyovgs, elvot ulc’:cp.a_, To omolov EyeL &Plelm:
™y TO YLvépevov o0 mapovopaaTob &mi TV fﬂPd‘erov- on
&p1BpnTob, AAGTTWREVOY xatd To -Ywép.evov o0 &Pl.ep,nro‘u P
v mapdywyov ToL nupov?pmurou, napovopacthy b€ TO Te-
tpdywvoy ToU TAPOVORATTOU.
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llapaderypa. Na eUpeBfy 7| mapdywyos Tiis ouvaprﬁo‘scos
_ x*5x43 (x=1) ftSxr-3) = (—554-3) (5x—l)

=5 - Q& v ¢ = =)L
_ (5x—1)(2x=5)—(x*—5x4-3)-5  5x2—2x—10
i (5x—1)2 " Gx—1

8. MIAPATQI'OX TETPATQNIKHE PIZHE IYNAPTHIEQE TOY X

§ 244. "Eotw 1| ouvdpTtnols W:Vc.o_, évba w guvapTnaois Tis ToU
x, Eyovoa Trapdywyov TNV w'. 'Eav &g TO x Swowpev Ty atfnov
Ax, ai ouvapTnoes y kai @ AapPdvouaiv &vtioToiyws alufnoes Ay
kai Acw, al omoicn Teivouot Trpos TO pndév, dtav 1 Ax Teivy Tpos TO
undev. 'Ex Té@v loothTwv \y—f-A\yzl/m +Aw Kkai ,,Va TTPOKUTITEL
ém Ay =Jotbw —Jw A

Ay — Vo +Ao—Vw] [fo+Aw Vm] , 7Af°,ﬁ_, .
VorbdotVw l-‘cc-Ac.J-].f‘m
Aw op Aw
Ay Ax : Ay Ax e I w
e e op — = = = —
Ax  Vothw+)w o Ay op[lf W+ Aw+l ‘@) s 1 2) w

Lrueiwas. Touto loyia 81& Tas Tiuas Tou X, al dmolan Bév undevilouv THv
ouVapTnoOIV w.

"Apa :
‘H napdywyos terpaywviniis pilng ouvapticews Tivog tod
x, éyolbomg mapdywyov, lgobral pé ™)V mapdywyov Tob Lmoppl-
Lou &ua ol Sumdasciov Tijg pilrg.
MMx. Na eUpebi] 1 mapaywyos Tfis W 'fV;(‘-‘_%'a:l_. Ba& elvat

(x2—4x-+ 1) 2x—4
Q}Kv‘hyl iE 2[x-~4x l
*Aoxmnouig

657. Na eUpeBolv al rapdywyo! Téhv k&Twh cuvapThcewy :
o) w=(—2x+5) + (3x2—8x—1). PB) y= (5x*+2x2—3x+1)—(2x*—4x+6),
Y') w=(ax*+Px+y)+ (ox2—Px) + (ax?+ y)+ (a*—Py),
5) w= (x—3)(x+4), £) y=(x2+3)(2x2-3x+1),07") y=(2x—-1) (Bx+1)(4x-2),
i ; X ; X 3x—3 .
C ) G, 3 x? (2!2—5)(3X3-—1)| N3 o ‘(.._ll e) = X i- 1 V) o= ;ix—é
X(x—

a’) y= i 1)‘, 1P) w=}x2-3x=5, 1y )y=3x—4)x, 18') y=2x2-3+3) x2-2x.
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9. MAPATQIOI AIA®OPQN TAEEQN

§ 245. "Eotw 1| ouvapTnois y=2x5% 7 Tapdywyos Tns elvan
y'=10x%. "ANA& Tapoarnpoluey, STL 7 Tap&ywyos aUtn elvon véa
ouvépTnois Tol X Eovox xai o) Tap&ywyov, iTis AéyeTan Sev-
vépa mapdywyog THs &pXIKTS ouvapThHoEws Kai onueloUTal ', fiTol
¢ = (10x4) =40x% AN kad 1 Tapdywyos aUTn ExXEl TTApEywWyov.
fAiTis kaAeiTan TplTy mapdywyog THS APXIKTS OUVapPTHOEWS Kai oT)-
peioUren '’ Kok Kal yevikés, Eav pla ouvapTols w=op(x) EXn
Tapdywyov ' Bia maoav Tiufv ToU x Ev Tivi SixomuaT (o, B), €l-
vou 8¢ 1 TTapdywyos alUTn oUVEpTNOIS ToU X, elvan Buvardv kai oUm
vd Eyn Trapdrywyov KaAoupEvny BevTépav TTapdrywyov Tis Sobeiong
kad onueiolran ', ‘Ouolws Suvépeba va EYwHEV Kal TpiTny, TETGPTNY
K.0.K. Tap&ywyov Tis GpXIKTS OUVaPTT|TEWS.

"AoxvnoLg

658. Na eupebouv ) Tpd™ xal f) Bevtépa Trapdywyos TdV kaTwh ouvapTn-
gewv: ) w= 5x3-3x242x—06, P) v= S5x4—Tx*+3x—6, v') w= (2x-3)%,
bt x24+3 ; g
) v =V1-x €) y= o oT') y= |3x245.

x+2"
10. IAPATQIOI KYKAIKQN EYNAPTHEIEQN

§ 246. Al ouvapThioEls Y=TIUX, Y=0UVX, Y=EQX, y=0gX,
Y=TEUX, Y=0TEUX KaAoUvTal xuxAal ouvapthoelg. ‘H peraPAnm
x elvar 1o dAyePpidv els dnctiviar péTpov ToU TéEou.

Zuvéyela XUXALDV ouvaprioewv. 'Ex Tiis TprywvoueTpias
yvwpilouey &m T nux velver npdg to pundév, drav o TéEov x
relvy elg To pndév. - ; y

1. Zvvéyeia ovvagTIjoEws TOU yjutrovov. "Eav els alfnowv e Tol
x &vnoroikfj aUfnois n ToU Nux, fa elvan

E E
n = nu(x+e)—nux = 2nu 7 ouw (x+ ?)
'Erreibry B¢ elvan |ouv (x+ ;)14_ 1 xad r']u% Teiver els 1O pundev
peTa ToU €, EmeTan OTI 51" ope=0 8& elvan kai opn=0 &pa # ouvap-
™ot y = nux €elvan ouvexfis.
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Il. Zuvéyeia ouvapTnoews ToU ouvnuitovou. 'Eqv es alfnowv e
ToU x &vaoToix aUfnoic n ToU ouvx, & elvan
n=owv(x+e)—ouvx = —2nu ; nu (x+ zi)
'Emreidny 8¢ elvan |nu (x+ "%) |l | kad r']u% TEIVEl PETA TOU €
el TO undév, Emeren 611 81° ope=0, 6& elvan kai opn=0" &pa | ouv-

&pTnols Y = ouvx elvan ouvexrs.
III. Zwéyewn taw didov xvxdix@y  ovvaptijoewy. Emaidh

EPX = ;‘—\% ol 1) epx elvan TrNAikov SUo ouvex@v ouvapTroEwy, ETTETA!

&11 8& elvan ouveyns 81 SAas Tas TIMGs ToU x éxTos Exeiveoy, ai dmoiar
undevifouv TOV TapovopaoTV. To atrd oupPaivel kai Six Tas &AAag
OUVapTNOEIS.

1

P L 1 Ry
¢ T onux ! WX = Guvx’ 4 T nex

l. OPION TOY —— OTAN OPX = 0.
nHX

§ 247. lov. "EoTw, 6T1 TG TOEOV (A-Rd) -x Teivel elg TO pundeév éx

TG BeTikédv. Elven nux= (MTM) kai epx—(AT).
A Qg tx ToU oyfuaTos eaiveTal
¢, Tpry. (OAM) ( &u. kuk. Top (OAM)

(t. Tpry. (OAT) fi 5 (OA) mux
(& (OM)x (5 (OA)epx A nux (x

A’ 7] T A ( epx, kai émeidn nux ) 0, Emeton dT1
1¢(E (L AN 8tav opx= 0, &
nux  ouvx

mweldn 1) ouvapTnols ouvx elval ou-
vexns kai ouvd =1, 8& elvonr opouvx

.
nux’
doTis mepiéyeTan petalu Blo &piBudv

B = 1. ‘Emouévews kai & Aoyos
Ty. 23

TEWOVTWY Tpds THv uovdda, Ba Eyn Splov THv povéda, fTol

op nE; =1, Grav opx = 0.
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2ov. *EoTw 6T 1o Té6Eov (AM)==x Teivel els TO pnBev E§ dpynTiKGY
Tiuddy. ToTe, tav ypdywpey x——x', B elvon x') 0, omoTe Ha elven

X —x' —x X ., \ \ f ) . v s
nux_z s e = Stav 8 TO x Teivn els TO pnbev &€
&pvnTIK@Y TGV, TO X' Telvel els TO undév ek BeTik@v TIUGY, OTToTE
op X _ ] kai ouvemds op — = 1."QoTe:

X nHX

op 'TEK_ =1, &vav opx = 0.

1. TTAPAMQroz TOY HMITONOY

§ 248. "Eotw 1 ouvapTNOlS Y = MEX, Ba elvan:
Ay _ na(x-+8x)—nex
i Ax

Ax
Ax Ax Ax
7 Ay Al L e (x_j—_—z—) —tii._ ouvlx + ax
n PRl © 5 Bxy B ( '2_)'
2
Ax
. Ax ” e i "
tav 8t op Ax=0, B elvan op 5 = 0, &pax op 5~ = 1 xai
¥

opouv (x +92§) — guvx GoTe (nux) = ouvx. "Hror:
“H mapdywyog Tod Npx elvat ouvx S nacav TNy 100 X,
lIl. TIAPArQroz TOY ZYNHMITONOY

§ 249 “Eorw f| oUVEPTNOIS Y=0UVX, fa elvan
Ay ouv(x+ AX)—ouvx

Ax Ax
A
_2"\“'&—)‘ nu (x + .A_x) T\u_x..
» AW gk 2 ol 72 R 73' u (x+ E-x)
n E( T Ax P _A_:( n ) ]
2
tx TaUTtng BE TTPOKUTITEL gUKOAWS, OT1 (ouvx)' =—mux. "Htol :

“H mapdywyos ToD ouvx elvar —npx §1d ndoav TRy Tod x.
22
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IV, TTAPATQroz THZ EQANTTOMENHZ

nkx
auvx

§ 250. "E6Tw 7N ouvdptnols  =epx. Emadn epx =

p " , guvx —nux Xy ‘ vIX ax
meTan, 6T (epx) = (n“xctvzz“ obicet SR (epx)’ - W-——W$:“ L

1 3 ‘ 1 ¥ .
somx P (epx)’ = =+ "Hor:
‘H napdywyog T €px elvar 1o dvtiotpopov tob cuvix.

V. TAPATQIrOZ ogx, Teux, OTEUX.

§ 251. Kot Tov orov Tpomov épyalduevol eUpioxouey, OT

u 1 . EQX ___99x
(opx)' = — = (repx)'= ——, (oTEix) = =
"Aoxnoig

659. N& elpefoUv ol mapdywyor TéY ouvapTioewy :
o) y=anux, P) y=nu2x, y') y=owix, ¥) y=eg3x, €) y=0¢dx,
or') y=Talx, §) y=ormalx, n') y=nuix, 6) y=oux, 1) y=xnudx
o) y=xtourtx, 1B’) y=x%e3x, 1y)y=fnux, 1&) y=}ouwx,
1€") q.racrquf'—-{-_l

B’ XPHZIIE THE HAPATQroy
AIA THN ZIIOYAHN TQN ZYNAPTHZEQN

1. BEQPHMA TQN NENMEPAIMENON AYEHIEQN

§ 252. "Eorw 1) ouvaptnols y=o(x), opiouévn, ouvexns xai
Eyovoa Trapdywyov Bi& TEoGs TAS TIMGS TOU X TAS TEPIEXOUEVAS
els 1O Bidotnua (o,p). ‘Qs yvwoTov 1) ouvdpTnos alrn y=o(x) Tap-
foraton Umd kapmUAns. 'Eqv Emi ToUtns Gewpriowpey TA onueia
A(a, o(a) ) xai B (B, o(p) ) xai ¢épwpev v Yopbriv AB kai Thv
AA TrapdAAniov wpds Tov &fova Ox (oy. 24), ToTe B elvan Tpopa-
véys AA=P—a kol AB=o(p)—o(a). ’Ex ToU opboywviou Tprycvou
AAB eUploxopev, &mi ak Lefioty) O EQW = OUVTEAECTT)S KOTEU-

’ AB P—a

BUvoews Tis xopbils AB. Elvan pavepdv, &1 ¢l ToU 1d§ou AB Tiis
kapmuAng y=o(x) Umédpye Eva ToUAdyioTov onueiov [ Exov Te-
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Tunuévny y Tepiexopévny weTalu o kai P kai ToloUTov, daTe 1) épa-
TrTopéun TS KauTrUAns els TO onueiov ToUTO va elvan TrapaAinios
mpds THV AB. 'AAN 7 tpa-
TTopévn oUTn £xEl OUVTEAE- Y
oTnv kaTeuBlvoews TNV Ti-
unv Tis Tapaydyou o (x)
Bid x vy, fitol o' (y), Emeidn
8¢ elvon TapcAAnios TTPOS
v Yopdnv AB mpemel va '
elvan G(B;_:_"_Z_(_q) o'(y) fi '_#/A
a(B)—o ()~ (P-o)o’(y). oTe: x. 24

"Otayv pia cuvapolg Y=o( x) elvat bpiopévn xal ovvexhs
& tivt Saotipatt (o, B) Exovoa mapdywyov &' Sheg Tdg Ti-
pac Tob x Tag meplexopévag év T® Saotiuatt (a, B), dndpyer
elg Touddytotov &piBpog v petaEd a xai B weplexdpevog tololitog,
dote va elval c(ﬁ)—o’(d)=([3—'a)°'(Y)'

2. GEQPHMA TOY ROLLE

§ 253. 'Eotw f ouvdpTnols y-0(x) piouévn, ouveyhs Kol
Eyouoa Tapérywyov £V TG SiaotruaTt (a,f) kal EoTw 8T1 ) KapTrUAn
1) TApIoTWHEVT UTIG Tij§ oUv-
Y apTNoEws TéPvel Tov &fova
TOV X el Ta onpeia A(a,0)
xai B(B,0). Kara to Bewpn-
HO TV TIETTEPAOHEVAOV OU-
Enoewv B& Umrdpyn pia Tod-
0| [A(ao) B(BoN\ X AdyioTov Tph TOU X peTa-
U o xal P TOowXUTN, oTe
0 o(p)—o(a) = (B-a). o'(y)’
A& Emradhy o(B) 2 0, o(a) = 0 kai Pp—a£0, émetan 6 B elven
o'(y) = D Hrels
"Edav pla ouvdptolg J=0(x) wplopévy xai ouvexng &ovoa
napdywyov & TV Staomipatt (a, B) pnﬁfvﬂ;erm Stfi x=a xal
x=@, Omapyet plo todAdylotov Tipd Y tod x petabd a xal B,
51& Thv émolav ¥ maphywyos pndevilerar.
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§ 254. Qedpnua. "E&v pia cuvdpmolg Y =o(x) elvar G-
plopévy xai ouvexls &xovsa mapdywyov €v T SacTipaTt
(a, B), ®ai fiTig mapdywyos pndeviletar did nagav TipNv TEPLE-
yopévny petald o xai B, TéTe i ouvdpolg Y=o( x) Exer ota-
Bepav Tiwnv év T® Swomipatt (a, B).

T v, éoTwoav X;, X, 8Uo Tipal ToU x petafl o kai B mepr-
exdueval’ xaTa TO fedpnua TV Temepacpévwy avfnoewy B elvo
o(x,)—0(x,)=(x,—x:)a’'(y). ’Emadn OSpws o'(y)=0, &meran om
o(x,)-0(x;)=0 f| o(x,)=0(x,), fiToL 1| ouvepTnOIS EXEL TNV alTnv
Tipfv el 1O Sidotnux (o, B).

§ 255. "EoTtw # ouvapTnols y=0o(X) cpiousvn, ouvexns Exou-
oo Tapdywyov év 16 diaothuaT (a,p). “EoTwoav 8¢ dUo Tipal ToU
x ol x, kal x,, évla x, )X,, peTal « kal B meplexdpevar. Kara T0
Becopnpa TGV TETEpaCpEvwy auffioewy B elven :

0 (x)—0 (x1)=(x—%))0" (¥).

Emeidn 8¢ x,—x,)0, #metan, M o(x,)—o(x,) xai o'(y) 9& glven
dpdonua, fitol, éav pev o(x,)—o(x;) ) 0 f| 1O a6, €av 1) CUVAPTNOIS
elvon ati€ouoa, TOTE kad o' (y) ) 0, &&w & o (x,)—0(x,) ( 0 ) 1O oo,
tav f ouvdpTnas elven @Bivouoa, ToTe kai o' (y) ¢ 0. "Qoe:

Mia ouvdpmoig Y=o( x) Opiopévy, ouveyig éxovoa mapd-
ywyov & Tvit Stactipart, elvar abbovsa #| pbivovoa év T® da-
orhpatt TovTw, xab’ doov ¥ mapdywyos abrig elvar év T® Sia-
ohuatt TobTw Betied) # dpvnTuc) - xal dvrioTpépwe.

Znuelwag. *H maphywyos tév elvon unbév, 6& elvan B1a pepwvopévas TIHAS
ToU x, B16T &AAws 7 ouvépTnols B8 fito oTabepd els TO BidoTnua ToUTO.

§ 256. "Eotw, f ouvdpTtnols y—o(x) oUVEXNS gls T didoTNHa
(a, B) Exovoa Tapdywyov ', fiis elven émrions ouvexns ouvapTnols
Tl X

lov. *Eotw, 6T 1) ouvdpTnols péxpt TR Tiufs ToU X=X, elvan
aGouoa, OTETE kai 7 Tapdywyds Tns Ba elvan BeTikn, &mwd 8¢ TS
TIpfis X, kad éxeiBev 1) ouvapTnols YiveTan gfivouoa. ToTe 1) Tapdywyos
Tns kaBioTorron & BeTikd) &pynTikn Kad Emeldn 1 TPy wyos UTIETE-
B ouvexns ouvapTnols, EmeTe 61, Bia v& yivn &rd BeTikn &pvnTikn,
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8a BiEADT Sia THis Twdis 0, fiTor o (x,) = 0, &Te 1) ouvapTnois Bid TNV
TIPNV X=X, YiveTal peyioTn.

20v. “EoTw 6T1L 1) CUVEPTNOIS HEXP! THS TIMTS X = X, etvan @fivou-
oa, 6méTE 1) Tapdywyds Tns B elvan &punmik, &md 8¢ THS TIUfS
x, Kol EkelBev ) ouvapTnats yivetar aUfouoa. ToTE /| Tapaywyds Tng
Gmro dpunTikn xodioTaTan BeTik ETOMEVAS, G Kal TTPOTYOUMEVGS
EAéyOn, B elvan o' ( x, )=0, &7e ) oUVAPTNOIS 1 THY TIAY X=X, Yi-
veTan $AayioTn. "HTou:

"Otav pia cuvdpolg o X) ovvexhs el 1 Sudompa (o, B)
éyovoa Tapdywyov Siépyerat Sid Tiva TIpRy o0 x ™y x, &
évde peylotou ¥ &raylotou, # mapdywyos abrig undevitera
S1e THy Tiwly Tavmy, Snhadh o (x)=0, & ovpfalvy v& elvar
xal cuvexng S TV TRy adThv.

Kai dvTioTpoguws:

’Eav ¥ mapaywyos cuveyolg TLvog cuvapThoews o x) €ig
L Sidomua (a, B) pndevitera Si1d Tiva Tiply Tod x TV X, §
suvdptnolg abm Sia TV Ty X, Suépyetar Sid peyiotou #
éayiotou, xab’ Soov H napdywyos pndeviletrar éx Betxdv
APYNTIRGDV TLLGV.

T® &vti, fotw OTI f| Tapaywyos Y’ undevileTan Bia THvV Ty
X=X, peTaPaivovoa €k TWV PeTIKQOV TIHGV €l TAS &pNTIKAS Kai
foTwoay SUo Tiwal THs W, TiTo! 1 BeTikn S1ax x=x,—€ Kai 1| &pvnTI-
KN B x=X,+¢€ Evha ope=0. 'Emeidn o'( x,—€) ) 0, &meTen ém 1)
ouvdpTnols  Elva avfouoa, Emeidn Bt o' ( xy+€) {0, EmeTan 6T 1
ouvapTnols W elva pBivouoa. Eg’ doov 8¢ 1) y UmreTéBn ouvexns kai
amo avfouvoa yiveTan gBivouoa, EmeTan 6T ol EYEl B1& X=X, Wé-
yioTov. "AvaAdyws drodeikvUeTan 611, OTav 1) Tapdywyos HeTaPai-
vn K TQV &pynTiKGV El§ T&g BeTikGs TINGS, T) oUvapTNOls BiEpyETa
51’ EAayioTou Bid THY TIAY TOU X=X,

§ 257. “Eotw lov) &m f ouvapTnols w=a( X ) OPICHEVT), OUVE-
X7 €is T Siao T (a, B ), Exovoa Tap&ywyov W', £xel péyioTov S
THY TV X=X f) B¢ Tapdywyos ¢’ elvai ouvexns Sia THY Tpnw
o, ToTE B elvan o'( x, )=0 peTaPaivovoa ék TGV BeTIKOY TIMGY
els Tars &pymTIKGS, &pat M) ' elvar pBivouca cuvapTnols Kai ETOopEVLS
i Trapdywyds TS W', frig elvan 1) Beutépa TTapdywyos Ts Sobeions,
elvan &pynTikn).
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"Eotw 2ov) 671 1) ouvdpTnals i1& TVa TIUNY X=X, EXEl EAdYIOTOV
7| 8¢ Tapdywyos oaUTiis elval ouvexns Sid TNV TiUNY aUThv, TOTE
Ba elvan o' ( x, )=0, peraPaivovoo Ek TdY dpvnTikGVY s TS BeTIKAS
dpa, 1) ' elven ouvdpTnols alfouoa kal Emopévws 1) Tapdywyos
s ¢ elvaa Bemikny. "Qoe:

'Edv pla ouvdptnoig = o x) ouvexng eig tt Stdompa (a,p)
éyovaa mapdywyov Y, &xy Sk x= x, péyistov, Tote V) Seutépa
adtiig mapaywyog Y’ elvar devntixy did v Ty TavTy Tob
x, éav B¢ ) Y &y Sa x= x, érayLoTov, TéTE V) SeuTépa mapdyw-
yog ' elvar Betixy Siax thv Ty Tavmmy Tod x.

To dvrioTpogov &modeikvieTan eUKOAWS.

[upadeiyuara : lov. N& eUpebij 1O péyioTov f) 1O EAGyioTOV TijS
ouvapTotws w=x>-8x-+5. To péyioTov | TO EAdYI0TOV TTis cuvap-
TNoews TouTng AapPdver xwpav Bid THV Tiuny Tol x, 81k THv oTroiav
undeviletan 1) TPWTN Tapdywyos y'=2x—8, fitol Hiax x=4, émeadn
Sia kdfe Ty ToU x 1) ' elval ouvexns. "Apa 1) ouvapTnols
y=x>—8x+5 Bia Xx=4 Exel péyloTov 7y EAdyioTov. 'Emeidn & 1y Seu-
Tépa Tapdkywyos y''=2 elvan mavToTe BeTikn, EmETCn 6T 1) oVVap-
Tnois B x =4 Eyel EAdyioTov w=—11.

20v. Na eUpebf) 10 péyroTov 1| 1O EAGyIOTOV TS OUVOPTNOEWS
Y = 53’-—9x+12. ‘H ¢'=x>-9, Tiis omolas pilar elvar x,=3,x,=—3,

Exer @' =2x, fimis Bix x=3 elvar ¢"'=6 ) 0 Bix kal x=—3 elvan "
=—6 ( 0 &pa | ouvdpTnols Bia x=3 Exel EAayioTov OTrep fooUTan uE
—6 kai i1t x=—3 Eye1 péyroTov, otrep loolran pe 30.

§ 258. "Eotw 7 ouvapTnaols y = (%; evia o(x) kai @(x)
ouveyels ouvapTnoels ToU x kal éoTw 6T Bld x=a 1) ouvapTnals
AapPdver THv dopioToV uopcpqvg, n-rm(% % "Eme1dn o(a) =0

o(x)—o(a)
vsgl intong ARG NP _ o) _ o()-o(@); _ x-a
a0 =0, YRR M= m S s N e i
X—a

o(x)-o(x),
X

brroiov TrapioTd TO TMAikov Tiis aufnoews TR ouvapThoEws Bia

Tris avuffoews Tiis &veapTnTou WETaPANTTS, ExEl Opiov TNV Trapa-

¢av Umrotedf) 6T op (x—a) =0, ToTE TO0 KAdoux TO
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ywyov 8ia x - q, fiTol Thy o' («), TO Bt KAdoHa Nxﬁ:z(a) £xEel Splov

¢'(a). "Apa E&v opx - a Kal @' () 5= 0, Exouev
% o(x) a’(a)
Pox) 9@

o (x)

‘H &Andhg Ty 71od xAdopatog ¢ = )’

opy “Qoe :
T Omolov Sk

AapBdver Thy anpoadioploToy (oppRy %, elvar & Adyog

X =a
:;—,(%; OV mapayhywy Std ThY TRy Tadmy, drav ¢’ (a) #0.
( Kavoov tob Hospital ).

Snueiwog, "Eqv xal & Adyos TV Tapaydywy Sié Ty TIpRY X=a Aappdvr

v &SploToV HOPPNV -g-, T6Te AcpPdvousy TOV Adyov Tév BeuTtépwv Trapayc-
ywv S1& THY TiURY X=0a K.O.K.

Hapdderypa : N ebpebfj 1) dAnffs Tun  ToU  kAdopaTos

Bl

-~ x2-9x+-14

PIOTOV LOPPTYV %. *Apa 1) &AnBis Tiun ToU KAGopaTos ToUTou iootTan

it x — 2. To xKAdopa ToUTto Bid x =2 AauPavel THy &o-

HE TOV Adyov T®V TApAy@dywv TV Spwv Tou Biax x=2, OmoTE

& 1 /|
EXOUEV Y — Qx—g’ BéTovTes Bt X = 2 €UPIOKOUEY W = — = =

X— o
3. MEGOAOE: LIIOYAHE TN METABOAQN MIAX EYNAPTHIEQE
TH BOHOEIA TQN INAPATQIQN

§ 259. Tlpds omoudnv TGV HETaPOAGDY WIds ouvapThoews, lov
xaflopi{opev TG SiaoThuaTa, s Ta omola fi ouvdpTnols elvan dpi-
ouévn kol ouvexns 2ov eUpiokopev THY map&ywyov, Tis Smoiag
kaBopilopev T anueiov 3ov eUploxopev Ta péyloTa kal EAdyioTa Tis
ouvapThoews' 4ov eUpiokopey Tas Tiuds TS OUVapPTHoEWs Bl
Xx— +4ooka x =0 kai tav elvan Buvatéy kabopiopev Tas Tipds ToU X,
aimives pndevilouv THY ouvapTnoly: 5ov oxnuaTifouey guvotrTikdy
Trivaka Shwv TEY dvwTépw: 6ov kaTaokeualopey THY KapmUAny ThHv
TaploTdoaY THY OUVEPTNOIV.

'Egaguoyai : «') ZuvapTnolis y=ax+p. lov. ‘H ouvdpmois alrm
elvan dpiopévn Sia T&oav Tipnv ToU x. 2ov. ‘H mrapdywyos ' elvan
fon Tpos a fiTol Y'=aq, tropéves Slokpivopey TpEls TEPITTTWOEIS.
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Iy mepintwas @ « ) 0. ‘O wivaf Ty uetaPordv ThS W glvan &
&xdroubos.

X | -2 ——g +00
¢ + +
e U G M

‘H ypouph Tév peTaPordv elvar eUbeia ypoauun oxnuaTilovoa
PETA ToU BeTikoU &fovos T@V X ywviav w SEelav, B16TI
y'= epw =a ) 0 (ox. 26 ).
2a mepintwag: a{ 0. ‘O wiva§ T@v ptaPoArdv Ths W elvar &
AxoAoubos.
x ‘ -0 i +20

;l 4 i
e T

‘H ypauph f| mapioT@doa Tas UETABOAGS elvan edBeicc oynuaTi-
{ouoa upetd ToU BeTikoU &fovos TGV X ywviav @ &upAcsiav, 81611
' =epw=0a ( 0.

Yy
o
8 y=8
X
X 0 2 g
v 4
Zx. 26 2. 27

3y neolrrwas : a=0. ‘H ouvdpois elvan oTabepa xai TapioTq
e0BeTay TrapdAAnAov pos Tov &fova Tdv x (oy. 27 ).
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B') ‘H ouvapmaois y=ax*4-Px+y. lov. ‘H ouvéprnois ol
elvon copiopévn kal ouvexns Sid T&oav TiPHY ToU X.

2ov. ‘H mrapérywyos auths elvar @ =2ax+B, fiTis, édv 10 a ) 0,
elvan &pvnTikn els 10 BidoTnua (—oo, - -%) kai BeTikn el TO BidoTn-

po (—Qi-, —|—oo) tav B¢ 1O a0, elvan Bemikn els TO BrdoTnua

(—m,—Q%) kai &pvnmikny els TO BidoTnUa (—2{3, —o—oo)
3ov. Al piloan ThHs TpwTNs Mapaywyou y = 2ax + P elvan x =

— &pa Bi1&k THY TIPNY X=— —2% ) ouvapTnols Exel péyioTov 1) #Ad-

xioTov. ‘H bt Bevtépa rapdywyos y''=2a elven BeTikt) 81" ) 0, dpvnTi-
kf 8¢ 81” a ( 0 Emwouptvews 1) ouvapTnols, Otav a ) 0, éxel Sid x—— 12

2a

EAéy10TOV W:h;:@z kad Stav a0, &a Siad x— — 2% uéyloTov
—PR2
y= "o

4ov. Ald x=+oo, tav a )0, y=+ oo, v & (0, Y= —oo0,

IivaE tov perafoidv
B A ey

Q

~

o]
ot

-~

whrodd (BI04 = E -

+ |

4ay-pe :
+ o0 \ 4a’tAaxietov g B

x|€l|<|e
i@

Q
°

=

+

|
L8]
| | © |gle

<le|€

™ 4doy-p? 15
< <l S oo G -0

lapdderypua. N& omoudaotf) 7 upeTaPoAn Tiis ouvapThoews
y=x*—6x+8.
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‘H ouvapmnois alUtn elvan cpiopévn Biad Tdoav Tiunv ToU X.
‘H Trapdywyos @' =2x—6 8ia x (3 elvar ¢ (0, Biad x )3 elwn
') 0. Ak x=3 elvan ¢’ = 0, émaibn & @''=2 )0, éweran & Six

32 36
x =3 7 ouvdpTnols Exel EAdyioToV W= " =—1.
Aa x =+ oo émabn a )0, y=+ oco.
Aid x=0, ¢y=8, 6ia x=2 xai x=4, y=0.

'Aoxfoetg

660. Na tfetacfouv al petaforal TGV ouvapTroewy :
a') y=x+3, B w=-3x+1. Y') y=x3+3, 8) y—x2-5x+6,
€) y=—x*-38, oT) y=x(x—-1)2, ') y=x2+3x+2, n) y=x-5x—4.
661. Na eUpeBouv TO péyioTov fi TO EA&Y10TOV TEV QUVAPTHOEGY !

o) y=x2-3x+2. B ) w=3x342x2. Y') y=x%-36x.
662. N& eUpebiy 1) dAnbns miun Tdv kdTwh xAaoudTwy:
x3—3x2+4x—2 x3 5x24 Tx—3
- ¥ x = B1& x=3,
a’) = = Sax=1 P)wy Sp a 1 Xx=3
" s Ix24+-4 g , N x’~3x2—-‘—4 -
V=g PR BN sa e D

4. AIA®OPIKON ZYNAPTHEEQE MIAX ANEEAPTHTOY METABAHTHE

§ 260. "Eorw Tuyoloa ouvexns ouvapTnols ToU x, | . 'Eav 7
&vefapTnTos peTaPAnTi) X AdPn éAayioTny alnov Ax, f) ouvdpTnais
Aappaver dpoiws &vrioToryov a§noiv Ay. MNvwpilouev &1, &v opAx=0

elvan kal opAy=0 kal op g‘kf W', ouverrdds kal op (Q\V—q}') =0

Ex Tandrns EmeTOn o-n , —up =g (1), t&v ope=0. AUopev THV
(1) o wpos Ay kai Exouev Ay =y'Ax + ¢ Ax. "Htor:

‘H abEnoig guveyolg ouvaptioews tod x éyodorng mapdywyov
¥ dvrioroiyoloa eig édayiotv alinow Ax Tod x, dmotedeital
dep’ évdg dmd To yivbpevov Tiig mapaywyou éni Ax xai dep’ éTé-
pou &md 1o yivbpevov ol Ax éni dplBudv €, b dmolog EEapratal
arnd v abEnotv Ax xai éxe dplov undév, drav opAx=0.

To ywbpevov 'Ax xodeltan Siaopixdy Tiis ouvapThioews ¢
xal onuaoUrar dy = y'Ax. Ay
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Eav y=x elvan @'=1, émdte éx Ths (1) mpokimTel dx=Ax xai
7 iootns (1) ypagetan dy=y'dx. @2

’Ex Tiis (2) mapaTtnpoluev: lov &1, iva pia cuvapTnols Exn Sia-
PopIkdY, TRETE V& ExT) Tapdywyov kai 2ov 6T1 TTpos eUpeciv ToU Sia-
PopikoU pIGS CUVApPTNoEwS TTOAAGTTACOIAfoUEY THV TTApAYywWYyoV aUTHs
¢l dx. OUtws ¢av y=2x3, 8& elvan dy=6x*dx.

"MoxnaoLrLg
663. Na& eUpefiiy 10 Biagopikov TGV K&Twd ouvapTioewy :
') p=3x, B yp=Tx% Y') y= 3x2-5x+46,
, 3x : 2.3 : e i T e
) y= x+1’ g) y= ;()‘2-_*_1. o) y=J3x2, L) y= Vx2-2x+1,

5. IAPATQI'OEZ KAl AIA®OPIKON EMBAAOY

§ 261. "Eotw y=o( x ) ouvexns ouvapTnols 1ol x kai MN 7
kaptUAn, THY &moiav oUtn mapioTqd. “As AdPowpev el ToU &Eovos
TV X T6 oTaBepdv anueiov A (a,0 ) kad 76 peTaPAnTov B( x,0 ), kai
TV omoiwy pépopev Tas TeTaypévas AlT kal BA Tév onueiwv I kai
A THs kapmUAns oUTtw B¢ OpileTan TO Ywpiov ABMA, ToU émoiou
toTw E 16 tpPabov ( ox. 28 ).

y (% 4

2L o Arao) Bitxo) E X
Iy 28

Elvar Trpogaves, 6T petarmiBepévou ToU peTaPAnToU onueiov B,
fitor peTaParopévou ToU X, ueTaPdAAetan kal TO EuPadov E, Emo-
wéveos 1o E elvan ouvdpTtnois ToU x. "Emiong elvon pavepov o, ég’d-
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oov 1) ouvapTnols y=-o(x) elvan ouveyns 81” alfnoiv ToU x kord Ax—
(BE), 1) aignois AE ToU éuPadol elvar To éuBaSbv ToU ywpiou BAZE
kai 671 81’ opAx=0 6& elven xai opAE=0, fitor 16 E elvan xai oo,
ouvexns ouvapTnols ToU x. Qg éx ToU oxfuaTos @aiveTtar, elvan
(BAHE) ( (BAZE) ( (BOZE) i éav Tebf] (AO) =Ay, 08 elven w-Ax
(AE { (y+Ay)-Ax' Sicupolvres &8 Bidx Ax Eyopev :

‘Eav pév Ax )0, w) gf (Y + Ay, éav 8¢ Ax (0, g ) gg Yy + Ay,
"Erre1dn) &8¢, 6tav opAx -0, elvan kai opAy =0, EmeTan 611 op 2}—5 =y.

"ANAG op i% - B, dpa E' = g, &k TaTng B¢ EmeTtan émi E'dx = wdx.

6. APXIKAI ZYNAPTHEEIE KAI XPHZIIMOTHE AYTON

§ 262. "Ectw 1 ouvdprnols w—5x*-Tx Exouoa Tapdywyov
y'=10x—7. *H ouvaptnaois y=5x*~7x AéyeTton dpyind) ocuvdpTnols
f| kai mapdyovea Tfs W' =10x—7. "Hrol:

"Apy i) ouvdptnolg Sobeiong cuvapTicews ¢( x) Aéyerar
pla &AAn ouvdpmalg, édv Omapyy, ftig, éxel dg mapdywyoyv ™y
SobBeioav.

§ 263. "Eorw 1) ouvapTnals ag(x), Evla a oTabepd. ‘H mapdyw-
yos aUtis elven (ag(x)] =ag’(x), fiTor N} &pyikn Tiis ouvapThoEews
ag’(x) elvan ag(x), évBa @(x) elvan fy Tapdyovoa Tiis ¢'(x). "“Qoe

‘H dpyuh pidg ouvaptioews éni otabepav moodtrTta elvar
1) mapdyovaa thg dobelong ouvapthoews éni ™y atabepav wo-
oo TA.

[lapddetypa : "Eotw f) ouvdptnols @(x)=x* 1| &pyikn alTs :

elvan 1) [ (x) t;. Kai yevikds 1) dpxixn s ¢(x) =x elvan f(x) =

i1 ¢ 5
:: (us—1) : “Emropéveos 1y &pykn Tiis 3x* elven 3- ; .
s

§ 264. "Eorw f) ouvdptnols y—=o(x)+ao(x)+f(x) Exovoa o
Tapaywyov T ' =@ (x)+o'(x)+{"(x)" ovverrdds 1) &pyikn TS
W= (x)+o'(x)+" (x) elvar i w=@(x)+o(x)+f(x). "AANA& al
e(x), o(x), f(x) elvan &dvmioToixws al dpyikai Té@v ¢'(x), o'(x),
[*(x). "Obev:
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‘H gpyuet) ouvéptnaig Tob abpolopatog 800 #i meplosoTépwy
ouvapTHoEWY EXOVCEY dpyixdg, ioobrar pé To ddpoiopa TV dp-
yix@yv TdOV doberaddv CUVARPTYTEWY.

[apdderypa : "Emeidn al &pykal TGV 3%, 6x, 5 glval &vTioTOI-
yws af x* 3x% 5x, treTan 6T 1) ApYIKN THS W=3x*—6x+ 5 elvar 1
3% Dx.

§ 265. "Eotw wia ouvapTnals ToU x 1) ¢(x) copioutvn Ev TV
BIGOTHUAETL Kol EXOUOa S &pYIKNY THY CUVAPTTO1Y f(x). Kara Tov
Spiopov THS &pXIKAS cuvapThoews TpEmel ff (x)=(x) A& xai
(f (x)+c¢) =), Bvlx « oradepd. “Apax 7 @(x) B Exn s &p-
YIK&S Kol TO§ OUVOPTTOELS {(x)+ ¢, EvBa ¢ elvar oioodrmoTe oTabepos
ap1Buos.

7. APXIKAI SYNAPTHZEIZ QPIZMENQN ZYNAPTHEIEQN

§ 266. Eis To mepi TTapay @YWy KeAAaiov giyopev elpel TAS
TapPay@yous WPIoHEVLY ouvapThoewy: Tij Ponbeiq airév ekoAws
EUPIOKOUEY 1&g &pYIKAS OPITHEVEV ToloUTwY, al OToicl TEpLEXOVTA!

glg TOV K&TWO TrivaKa.

TuvapTNoEs *Apyikai
xu+1
" 3
X e “+c
ol
" ot SallEs =
ay T +c
1 et
= 2¥x  +c
Vx
OuVX nex ¢
TUX —gUVX —+C
1
e EPX c
ouvix & s
i
-_— oQpX C
nuix ¥ 3

§ 267. 'H dpyIKT OUVAPTNOIS | Toapd&youoa Wwds oUVaPTHOEWS
o(x) xaAsitan kai ShoKAfpwHa ToU Biagopikol o(x)dx kal wapioTa-
+o1 B1&x Tou gupPdrou § o(x)dx.
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Kerd tolrac elven § o' (x)dx <o(x)+ ¢ kai d {o' (x)dx =o' (x)dx
*Htor :
‘H dxoxrfpwoig xal ¥ Stapopioig elval npdEeig avrtiaTpotol.
"Ex ToUTou kobBioTaTan pavepdy 81 EE ixdoTou kavdvog Biragopi-
O€WS TTPOKUTITEl GVTIOTOIYOS KAV GACKATPWOEWS Kai AVTIOTPOPOS
HOvoy, OTI KaT& THY GAOKANPWOIV TIPETTEl V& mpocBicwpey Tooo-
™Ta ¢ dvebdpTnTov Tiis EkdoToTE METAPANTTS.

"Aogxnotig
664. Na eUpeBoly T& kdTwb SAcKkAnphbuaTa ;

a’) S3xdx, B S9x'~’dx, Y) S .\'_4 dx, &) T 7 dx,
) -5 dx ov) § a5 G 2esx 63, ) §6x e 3

6) S(x:2)2dx, 1) S(x—l}"’dx, ') S 1B) (nux-+ouvx)dx, ) ouv2xdx
Y) S nu2xdx, 18") SO‘WBxd.\', 1€') Squfﬂxdx.

8. XPHXIMOTHE TQN APXIKQN ZYNAPTHEESQN
§ 268. "Eorw uia ouveyns ouvdpTnos y=0(x) kai MN 7 kap
TUAN, T dmrolav alTn TrapioTd.
"As UmoBéowpey, 61 § o(x)dx - I(x)+¢. "EoTwoay St (OA) - «

8
e [
&

X o A TN
Zy. 29

xal (OA")=x. "Av KANBY) E 10 éuPadov ToU kapmuAoypdupou xwplou
ABB'A" (0x.29) 64 elven dE=o(x)dx, ouvemds

E=§ o(x)dx = f( x )+¢ (1
oloudfiroTe dvros ToU x. *Emeidh 8¢ S1& x—a 8& elvan E=0, 1) loéTng
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(1) yivetan 0=f (a)+¢, & THg Omoias TPOKUTITEL 6T c=—f (@),
dmore E=1(x)—f(a). AUtn Bi& x=(0A")=p 8ider (ABB'A")=I(p)—
f(a). ‘H Biagopa f(B)—f(a) TapioTaTa ouUpPoAIKES

ficr(x)dx,

g {'(x)=0(x) kai kaAeiTal DpLopévoy dAoxAfpwpa.

T& a xai P xohoUvtan Bpla ToU GAOKATPWHATOS, TO PV & KaTw-
Tepov, TO B¢ P &vaTepov, Ev dvmibeoel mrpds T § o(x)dx, TO Omoiov
KoheiTan ddpratov dAoxifpwpa. “QoTE:

"Edv 506§ xapmdly mapotwpévn Omd TG TUVEPTHOEWS
$=o0(x), dpioddao: 8¢ &n’ adriig b0 onpeia B xai B’ &ovra
dvriotolywe tetpnpévag a xal B, To ¢uPadov E 1ol sapmudro-
ypdupov ywplov ( ABB'A’) 6& elvar :

B :fic(x)dx —1(B)— f(a), & T'(x) =0(x).

'AoxnNoELG

665. AiBeTan 1) ouvapTnOIs Y = x2—5x+6. N& eUpedi) TO EpPadov ToU xaptru-
Aoypéupou Ywplou, ToU TepIEYOHEVOU perafy Tou &fovos TGV X kal ToU Téfou TS
KQUTTUANS ToU Trepiexopévoy peTafu TV Topdv Tis X'X xal THs kapmiAng TauTns.

666. Td aurd Bi& Thv ouvdptnow X2—6x+-5.

667. 'Edv B elvon 16 omuelov, €ls T& dmolov A ouvdpTols w=x2+42x—3
réuver Tov &fova W'y, kai A’ xal A al Topad pé ToV &Eova x'x, v& eUpedf) TO Epupa-
Bov A'OB xal OBA.

668. Né& eupedfi 1O tupabdv Tiis AuiTovoaidols = nux &mwd 0 Ewg .

hlg

669. N& eUpeffi To tupabdov Tiis guvnuirTovoaiBols = ouvx &md 6 fuwg 5
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