A. Nanapixan
Z. MnaARig

- Xp. I'luvvi_l(oq

o

v




Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmikrig



—

"}'7('@ x4,
% :VW ;
U a’{ v b
‘gf _k\fﬂ\fdﬁjrw— _ Y -
- 4

Undpn A oe’bvm’e»b cow slyaps
My !’wm«f,‘d, Iy Bw,d;’« Badr

/ v ; o]
VoG T tedrnrs :

W ng }‘V.i}a(/ vﬂ/“,(éjl‘/.
f

[ fpsdd w Jo Q)/;;JLW'\ S’rnﬂxo wwlv
NW ew,\»w: wiirn St 6’1\&(,@,,_;/%4)(.
Aoy q/uﬁ’vq 10 ,Ji’ﬂ‘,de\;_

MAOHMATIKA

I'" TYMNAZIOY “’w(*/ o
gwgouﬁolg_);gs {wh_\\ oy
WEPEEN e T

Mé anooacn tiig ‘EAMvikiic KuPepvioenc 16 di-
daktikd Piprio 1od Anpotikod, Mupvaciov kai Av-
keiov tun@vovtar &nd tov "Opyaviopd "Exdoceng
Adoktik@dv Bipriov kai porpdaloviar AQPEAN.

Wnepromotr|Onke amé To lvotirouto EknmaiSeuTtikng MoAmkrig



Wnepromotr|Onke amé To lvotirouto EkmaiSeuTikng MoMmikrig



A. TAITAMIXAHA - Z. MITAAHZ
XP. TTANNIKOZ - A. NOTAPAZ - K. ZOAAATOZ

MAO®HMATIKA

/

’\
ry;

P4

I'YMNAZIOY

TEYXOZ A’

OPIANIEIMOZ EKAOZEQZ AIAAKTIKQN BIBAIQN
A®OHNA 1978

Wnepromotr|Onke amé To lvotirouto EknmaiSeutikng MoNmkrig



IYMBOAO

N, N*
z,z*

Q Q*

—_—

AB

—_— =

AB, |AB|

(AB)

M (a,B)

—

&= (a, P)
nud, ouvl, eed

|
|

|
|

NINAKAE :XYMBOAQN
ZTHMAZIA
N={0123,..), N —{1,2,3,...}
Z={0,+1,42,...}Z={+1, 4+2,...}
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R: 16 obvoho tdv mpaypatikdv apiBpdv R* = R—{0}
avikel, 8&v dvhkel
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¢ dvrictoyn tob x

Siavoopa pé apyf 16 A xai téhog 16 B

N - ; —
ahyePpikfy TR 1ol AB, pérpo tob AB
pfikog tob £00. tpufpatos AB
onuelo M, mol Exel ocvvietayuéves o kai P

—_>
diavoopa &, mol Exel cuvvietayuéves o Kui P
fuitovo, cvvnuitovo. épurtopévn tic yoviag 0
16 mnlhiko ol pijkovg évog KUKAOV TpOC 1O pfikog pudc
Swapétpov tov, 13,14
yovia pé xopuen 16 O kai mhevpég OA, OB

t6E0 pé dkpa té A koi B
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& KE®AAAIO
TO ZYNOAO TON NMPATMATIKON APIOMQON

Eicaywyn.

1.1, Zmiv A’ kad 4 B' 1&En pdBape t& Paoikd oUvora dpiBuddy. Ze-
Kivfioape &méd TO odvodo Tav guowdy dobudy

N ={0,1,23...}

o6 bmolo Oploaue Tis Paoikés Tpdels, Tpdobeon kal ToAAaTAaCIoUd,
kol pé Th Porifeia clTév THY doaipeon kal T Siadpeon. AlamioTdoaue
6m 1) &oaipeon kal | Sixipeon Sév elvan TévToTe BuvaTés péoa oTd Glvoro
T&V QUOIKGV.

Mé& vé Exet mévToTe vénua ) Siapopd 5Uo Quoikddy &piBuddy «érexTel-
vope» T6 oUvolo TGV Quoikéy kal Snuioupynoaue TO oitvolo Tav dxe-
palwy aplpdv

- A= N T

AamoTtdoape 6Ti:

o T aidvolo v guowedv doludy mepiéyetar otd oivolo Tiw drcoaio.

o Oi iddrnres v mpdleaw Tiw ooy aolfudy iogbowr xal ord oivolo
TV dxEoaiomw.

o “H bddraby tdv guowdv dolfudy «imexreiveraw =al otd atvodo Tiw
axepaimy.

® X276 otvolo T drxepalon doldudw Eyer mdvrote vonue 7 dpaipson a—p.

Z1d véo olvoho TGV dkepaiwv Z Sév Eyer TdwToTe vonua TO TrnAfKo

o : B. "Etor .. Bév Exer vonua T6 TMAlko 5 : 3 fj 16 8 : (—5). Md& v& el-

vea mavtoTe Suvatn f) Siadpeon o : B (B # 0), xdvaue SUo vées «EmekTd-

oeig». ATté TO gUvolo TGV QUOIKEY &p1fudv Snuioupynoope TO «oUvolo

T@V KAaouaTIKOY Spibudvrkai &Trd 16 olvolo TGV dkepaiwv &piBudv &n-

MIOUPYTIOOE TO «OUVOAO T&V OYETIKGY KAXTUATIKGY &piBuduy. Tote 1

Sixipeon m.x. 5:3 p&s Sivet mnAlke T decua%xui 7 Biaipeon 8 : (—5)

8
uds Siver TnAlko TO oxeTikd KAdopa — &
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Metd &md alrés Tis «dmexTdorisy SnpioupyTriocue TO ovvedo Tdw pn-
T aotludm :

Q={x|x== % aeZ, pez*],

TroU £xel dos oToixela Tov SAa TG dvdywyd OXETIKE KAGOUOTA.
(ZuvnBifoupe Spcos vé Aéue pnTo &p1fud kai k&Be pn dvdywyo oXETIKO

KA&opa, yiaTi Umdpyer mavTta Evar oToixeio Tou Q ioo ' aUTd).

MNé& 16 olvoro Q SiaxmoTwoops 6TL:

o T4 advoko Z tiw dxepaiow dolBuiv meotéyetar otd aivoio Tdw onTdv.

® 0 i . - v dxenaior dollucy lovi AP
& Ot iddtyres Tow moakewmy TV daxepaimv asfludy ioydowy xai ord avvolo
o onTow aolud.

vy

5 1 1) 1 1 1 7 2 'y s 3 ’ =
H dwaraty vow axeoaiow apludv «énextelveraw) xai ovd abvolo Tav on-
o aoludm.

o X7 advodo vaw pnréw apludv Exer ndvrote vonua 1 duaioson a : f (f#0).
T6 oluvoho TV dppnTwv ApIBPGEV.

r 1—;2___i AiamioTdfnke 611 xai pé TO véo oUvoro Q TV pnT&V dp1Buddy
8¢ pmopoUpe vé AUooupe dpiouéva TpoPAfuatea, dmws .. TO «Nd dmo-
Aoyialei T4 pijros Tije draywviov évig Tetoaydwov pé mievod 1 povdda prjxove).
“Av TO pfikos Ti)s Siaywviou elvar x povddes
pfjkous, TOTE oUugpwva pé 16 MuBaydpeto Beco- .
pnua Exoupe (ox. 1).
sl el B LA x=ve s \
BAémroupe SnAadn o611 6 dpifuos x  Emron-
Bever T oWONKN Tl Terpdywvo Tod X i- 2
goiTat ué dton xal, émws Eépoupe, onueichve-
T pé V2. (ox- 1
MopoUpe vé PePoucofoupe 8Tt 6 x = V2 v elven pntds dpibds,
Bdnhadry Bév elvar oUte dképanos oUTe kAdoua. Elven gavepodéti & x 8év el
voudképanos, yiori 12=1 <2 kal 22=4 -2 "Qore:

lo=/vd = 2

©4& Eetdooupe Thpa &v & V2 elven kAdoua(?).
Yrobétoupe &1 Umrdpyel KAaouoTiKSs &piBuds iy TETOI08, OOTE
v
2 2
(i) =—u—=2, By eN*

(1). ©& dxohoubriooupe i uéboSo ouAoyicuol Trol, dmrws 8& p&bouue &pydTepa,
AéyeTon «&maywyr) of GToTos.

6
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“YrroBéroupe drdpn &T1 TO KAdoPa % elvar dvdywyo, yiorl, &v &év elve,

pTropoUpe v& T k&voupe SiaipovTas Tous Spous Tou pé TO p.k.8 TG 1 kal v.
Tote Eyxoupe:

o 9 fdi= 2yl Sl ==t

P U =i2ud e, i =2 €3]
‘H ioétnTa (1) @avepiver 61 6 2, ToU elvan TrpdTos &pibuds, Biapei
Tév Wi (yrari Sraipel Tov foo Tou 2v%) ouvemrdds kal TS Quoikd GpiBud p.
TéTe Spexs & p elven ToAAaTTAdolo ToU 2 kad ptropolue vé ToV ypdiyouue
p=2A, A e N¥. "Ay oty lodmnta (1) dvTikoTaoThcoupe TéV W pé 2A,
Bpiokouue SiaBoyik&

(2X) = 2v%
452 —= 22
2A* = %
N = pew, (2)

Ao Ty {odtnTa (2) koTohoaPaivoupe Emions &T1 & 2 Sioupel TS v.
KataAnEaue Aoitrév o1é ouptrépacpa 811 of &pifuol p kad v Exouv kowd
Bianpétn T 2, pdypa Trou &év elvan ocwoT, yiari Urobéoape 611 6 1 kad
6 v Bév Exouv kowo Bicipétn SiagopeTikd &mod Tév 1. AUTr f dvtipaon,
oty omoia kaTaAfEaue, uds PePandover 61 1) &pyikn UrdBeon pas (6 x el-
val pnTos) Sév elvan GAndrs, BnAadn Bév Umdpyel pnTds &piBuds x TE-
TOl0§, MOTE:
X

‘Eropévass & V2 8év elvon pNTOS &p1Buds. BAémoupe Aoimdv &Ti:

améd TH wm& pepi& Bév Umapyer pnTéds x TéTolos, oTe x® =2, &mwd
TNV &AAN Guws TO pfikos x TRs Sioywviou ToU Troapamdve TeTpaywvou el-
vai Tétolo, oTe x?= 2. AiamoTwvovpe ETal TV &ueTdpkela TRV pn-
TRV dpifuddv v& TapacTrioouv opiopéva prikn, STws elvan fi Siorycovios
ToU TeTpaywvou Tou Exel mAeupd 1 kai ouverrédds:

Y:w.pxouv dpteum ol 8év erm pnroi

Oi uplﬂuo: avuToi ?\eyov-rou iipmrrot 1| dooppetpoy(’) kai TS oUvoro SAwv
aUTdY AéyeTon obvoho tév dpprnrav aplbudv.

To olvoho, Tou Exel yi& oToixeia Tou Shous Tols prTous kai GAous

L. “Iotopiki onueimon. Tyy twwoia Tol &ppnTou &piBuol dvokdAuway ol TMu-
Baydpeiol giAdgogol (“Immaoos) kai T pedétnoe Biefobik& & OeafTnTos kai o EU-
Sofos amd Thv Kvido. ‘O &ppnros &p1buds, s Bexadikds pr mepiobikds, dpioTnke T6
1886 (Otto Stolz), vé> Té 1696 eiye dpiobei & pntos cog Bekadikés meprodikss (Wallis).
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ToUs &ppnTous &pifuols, AéysTan cbvoho thv mpaypatikdv apbpdv kol
ocupPoriletanr pé R. Té R 8nAadt elvon &vworn Tou ouvdhou tév pntév Q
kal ToU ouvélou TGV &ppnTwv.

Ké&be oTtoixelo ToUu R Aéyeton amAdds «mpaypaTtikds &pifuds». “Etol
&Tav Aéue 8T1 6 aplfuds a elvar moaypatixds fj étav ypagoupe a € R, 6&
évvooupe 6T1 & o prropel vd elvan pnTés i &pprTos.

PnTii mpooéyyion dppntou apibpod.

Ei—é_i] *As Tapoupe TEAL TOV dppnTo &p1Bud V2 1ou elven, 6_-rrcog et-
Sape, pifa Tfis éflowoews x2 = 2, dnAadn elven TéTolos, WOTE (\/2 A=
Mé& Tév &pibpd altd Pprikape othv B’ T&En Tis dvicdTnes
< VB
1.4, < V%185
141 < V2 =1,42
Lo Atd i iV D il ;415

BAémroupe SnAadr) 611 pmopoUpe vé& Ppouue TrévtoTe SUo SekabikoUs
&piBpoUs pé doa Béhoupe Bekadikd yroia, of étroiol v& Siagépouv pdvo ka-
T& TO TeAeuTalo Sekadikd ymeio kai petalU TV Strolwv mepiéxeton & &p-
prTos &p1Buds V2. A’ alToUs & pikpdTepos AéyeTcn mpoaéyyion pé EAhel-
yn ToU V2 kad & peyodUTepos Abyetan mpooéyyien pé drepoxn Tou V2.

*Etor w.x. &mwo Tis dvigdtnTes 1,414 < V2 < 1,415 karaAaPalvou-
e 871 6 Bexabikos Apifipds 1,414 eivan «mpooéyyian yiloorod ué Ederyn
ToU V2, v & 1,415 elvan wmpocdyyian yikiootod ué dmegoyin ToU V2.
"OTav ¥pnoIPOTTOIoUNE TNV TTPOCEyY y1oT) pé EAAelyn ToU 2, PTTOPOUHE V&
Y papoupe

VZ=1414... # V2Z~1414

Mapaderypa : N& Ppebel §) mwpooéyyion Ekatoorol pé ENAewyn Tiis pllas Tiis
thiomoews X2 =5 (f) omoia onueicoveTon pé ‘VFE).

Aodon: “H pifa Tiis E§iochoecds pas Sév elvan &képanos, &gpol 22 = 4 <5 kai 32 = 9> 5.
*Exoupe Aoimov
ZoVE g

Ol Bexabikol &piBuoi pé éva Bexabikd ynelo, ol mepiéxovron perall 2 kal 3,
bnA. ol 2,1, 2,2...2,9, Exoww Tetpdywva (2,1)F = 4,41, (2,2)* = 4,84, (2,3)}=
= 5,29,. .. Zuvemdds

2ith <& WS =23
O1 Bexadikol dpifipoi pé Buo Bexabikd wneia, mwoU mepiéyovtan petafl 2,2 kal 2,3,
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Exouv TeTphywva (2,21)2 = 4,8841, (2,22)* = 4,9284, (2,23)* = 4,9729, (2,24)*=
=5,0176... "QoTe
2,23 < V5 <224
kol pmopoupe, UoTepa &wd Soa elmape TapaT&ve, V& YpAYOULE
V5~ 2,23
AnAaBh & &piBuds 2,23 elvan f) mpoctyyion ékatoaToU ué EAAeiyn ToU V5,
Suveyifovtas THY KOTXOTIKA aUTh Epyacia popoUue vé Ppouue Tpoceyyioes TOU

/5 pt TeproodTepa Sexabind ynela. T ouvnbiopéva «xopmiovregdrian(?) uds Sivouv
Tétoles Tpooeyyloels pé EmwTd Bexabikd wneia.

| 1.4. | "Omess Efpoupe &md Th B’ 166N kéBe pntds pmopel v& ypagel
o5 amAds Sexadixds &pBuds 1 dos meprodueds dmetpoyjpros dexadixds Spi-
Bpds X

17 431 5

g SRR my e A F

Emre1dn} Sucos kébe &rAds Sexadikds prropel v ypagel @ Teplobikds
&rretpoyniplos Sekadikds pé mepiodo TO 0, dres LY.
17 431

e Ea +0,2125000.. ., — 50" =-1,724000. . .,

karodaPadvoupe 8T1 kéle pnTds &piBuds ypdpeTan s Tepiodikds dmelpoy-
plos Bexadikds. ‘AvTioTpopa, k&fe TepioBikds &meipoyrpios Bekodikos
TrapioTavel Eva pnTo &p1Bud.

*Omress €iape Tapamdve yik kébe fvav &md Tols dppnTous &pibuols

=0,4166. ..

V2 kad V5, prropolpe vé Eyouus w& Sexadikn Tpootyyion pé dea de-
Kodika ynoia Olovpe, Y.
VI=1480) - " Va=20. ..

*Axdun yi& 16 yvwoTd pos &mé TH yewuetpia &ppnTo T (Adyos Tou
WfKous ToU kUkAou Trpds T1) SidueTpd Tou)
Exoupe

= 3,1415926536. ..
Oi Bexadikof Spws &piBpoi, ToU TapioTdvouv &ppnTous dpibuous,

Bév prropel v& elven TreproBikoi (yiori of epioBikoi SekaBikol TapioTévouy
pnTOUS). ZUvemdds:

“Appnrog apiBpdg elvor adtog 6 Odmolog ot dexadikh tov
popen Exel dneipa Sexkadikd wnoeia pi meplodikd.

"QoTe 6hot oi npaypatikei dpBpoi propodv va napactabolv pé aneipo- /
yijgrovg dexadikods' o pnrtoi pé meprodikois dexadikoig kai ol Gppnror pé
piy meprodikovg.

1. uixpoi gopnTol fAexTpovikel UToAoyioTés.
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'H e0Beia T@v mpaypaTik@v apiOpiv.

A 5 1 Emdvew o yvwoTh pos edbeia Tév pnTév dpibudv HTTOpOULE
v& dmeikovigoupe kad Tous &pprTous.

"Omes eidape & dppnros V2 mapioTdver T6 pfikos Biaywviou Evdg
TETpuymvou ToU Exel TAeupd fon pé wé povéda prikous (Zy. 2).°Etrout-
ves & V2 B& Exel TNV elkdva Tou émduw oT6 BeTikd Hudova T&GY pnTéY
ToU Grréyel &mo TV dpx ) GméoTaon fon pé Th Siaycvio ToU TETpaydovou
ToU GVaQEpaue.

14141 | 142 15
W

£ (0] 1 2

(ox. 2)

Mevika Spws Evav &ppnto &p1Bud ptropoUpe vé Tév &melkovioouue
oty edfeicr € kai pé T PorBeix TV SiaBoyikédv Tpoceyyloedv Tou. T
o). 2 Beiyver wéss kdvoupe THY dmelkdvion aUTh PpiokovTas kdde popd& Eval
™o pikpd SidoTnpa, péoa oTéd OTroio TepiéyeTan & &pifuds V2.

‘O Tpdmos pe ToV dmrolo mekoviooue TO V2 oy ebeict € MTTOpPET V&
gpapuootel kai yi& dmolovBnToTe Ao ppnTo &piBud, kal ETon:

“ Kabz npaypatikog apibpog ansikovileran of Eva povo onpeio g ed0siag &.
o Kabe onpeio tijc £dbsiag & civar ikbva Evog povo mpaypatikod appob.

AnAadn) Umépyer dvTioToiyia «Bve pé Bvon TéV oTorysiwv Tou ouvd-

Aov R pé t& onueia mds evbeios. Mid Tétoia edbeic, oty Smroia &mreikovi-
- 5

L 2 1 -

-4 -3 = -1 0 1 Ve 2 3 4

7
2

(ox- 3)
Coupe Shous Tols TpaypaTikoUs &piBuols, (o). 3) T Aéue eblsia tdv npay-
patnk®v apipdv,

MNMpageig oré oovolo R.

[1;6_. Té olvoho R Tév mpaypaTikdv &piBuddv &mroTeAeitan, Smows
eirape, &mod ToUs pnTols kai Tous &ppnTous dpiBpols. “OAes of TrpdEes,

10
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ToU uéBape péypl Thpa, dpopoloav Tous pnTovs &pifuous. Twopa 8& Sou-
pe Téds yivovTtan of mpd€eis uetal pnTdv kal &ppnTwv dpiBuddy A petafy
&ppnTwy &plfuddv.

EiSope &1 kébe &ppnos Tpooeyyifetan oo BéAoupe pé Eva pnTo &pi-
Bud. Mopolpe Aoimédy va cuppwvniooupe 6Tt k&e popd, Trou B Enpavi-
Zetan of W& TpdEn Evas dpprTos, 8& Talpvouue o Béon Tou mik «kakny
(¢ Boa SekaBikd wneia Béhoupe) Tpootyyior Tou. "ETor .x.

T+ VT 741414 =8414, 35 ~3.(223) =6.708
*Agol Aordv ol mpdées pé dpprTous &piBuols dudyovTal oTis TP&-
Eeis TGOV pnT&V &piBuddy, propoUpe vé BeyToUue &T1 dheg of idrotnteg TdV
npatewv, mob isyiovy 6Tobg pnTois,icybovy Kai otois npaypetikois aprdpois.
*Etol, &v o,pB,y € R, 8& éxouue Tis £fis iSioTnTes:

7 |
{ 1. Té @Bporopo a+p elvar mavrots Evag povadikds mpaypotl- |
i KOg GpiBpde, kabhg xai 16 yivopevo o.f.

2. a+p = p+a : : et
o ol } Avtipetafetikn 8iotnTa

3. (@+B)+y =ca+B+7)
(0. Y- y=u0 .6 v

4. a.(P+y) = aftay *Empepiotikt idiommra

} Mpoocstaipiotikn idiotnTe

5. INa kafe npaypotiko apbpd o givar 0+-0 =a koia . 1 =a

6. Téa xée mpaypatikd apiBud a Omapyer O wdvriflerdcn tov
—a térolog, Gote a+(—a) = 0.
INé x6Be mpaypatikd aplOpd a # 0 dndpyer 6 wdavrioTpopdsh

Ingd. 7z % 1
tov — tétolog, tote a. — = 1.
o a

‘H Biagopd a—P BUo TpayuaTikéY dp1Budv o kai B opiteTan &wd THY

icoTnTal o—P = a+(—Pp).
Té TnAiko —g 8Uo TpayuaTIKGY dpBudy o kal B 0 opileTon &md
ThHv {ooTnTa g -
p— B

Mapadevypa: Na éxteheaBoiv ol npaleg
«) SYTHIVESIVZ  B) 5VZ-(5vI+28)  y) 5v2: LEVZ

FUYWE
Adon: o) 5V2+TVZ-3V2 = 5+7-3)VZ =9V2 (isromTa 4)
B) 5V2—(5V2+2p) = 5V24(-5V2-2p) (1BisTrTa 6)
= [5V24(-5V2)]-2p (i&16tnTa )
= 0-2p=-2p (I&rotnTa 5. 3)

11
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14+ v2 — 24-Vv2
= = 57 .
24-v2 1+ V2

_ 10v245. 2 i .
= ‘*——l_'_‘/z_ (iB1étnTar 4)

y) 5VZ2:

(V241
= —1+\/2_ (i81énTa 4)

= 10
"AnéAuTtn TipA mpaypatikol d@pidpod.

| 1.7. | "Av a elvar dvas mpoaryuaTikds &pifuds, f| anolvtn Tpf tob @
oupPorifeTan ué | o kol SpileTon (&meos xed oToUs pnToUs &piBuovs) &méd
Tis iodTnTeS:

ol =a, dv a=0]

la| = —a, dv a0

Etor X, |+ V2| = V2, |-V2 | =—(-VD) = V7,

- BpafuB g 3

V2 V2 v2
BAémoupe Aormdy &11 f| arérvtny Tind Evég npayparikod apBpod eivan navea
Oetikdg apbpos i pndév.

‘Emaidh) elven .. |(=3) (—-V2)| = [3V2] =3V2 kal |-3|.|-V2] =
=3 - V2=3VZ, 8& tyoups |(=3) (~VD)| = |-3]-|-V2]. Fevix& Exoupe

[oB] = |a|-[B].
AnAadt) ) anédutn tips tod yivopévon dbo mpaypaTIKGY apiOpdv elvan fon
pé 16 yvépevo tdV andrlvtov Tpdv tovg.

Aldﬂ:u';n oté R.

4. 8 "Av Exoupe BUo mpayuaTikoUs &pifuols o kai P, 8& Aéue (Erreos
kai oToUs pnTols dpibuols) &1 & a glvan peyaritepog amo 16 B,. Stav f
Biapopd a—P elven BeTikds &piBuds. v mepimTewon aUTh ypgoupe Té-
A1 Tis «dvicdTnTES» 0

a=p 9 P N, i $M i ﬂ a

(ox- 4)

xed Gv TomofeTficoupe Tous &piBuols a kaf B Tévw oTéy &fova TEY Tpa-
yHoTiKGV &piBuddv (Zx. 4), 6 a 8& Ppioketan 8i€id ToU . *ETor .. Exoupe

AR yieri V2-1~1,414-1 = 0,414 .(GETIKCSS &p1Buds)
V2 < 2, yiori V222~ 1,414-2 = 0,586 (&pvnTirds &pifuds).

12
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*ATré Tév Tapatrdvw Opiopd TpokUTTEl duégws 6Ti:

o xdfe Oerixde aobuds elvar peyalitepog d{ro’ 7 undév xai xalfe dovnrinds

elvar uuxodtepos amd Td pndév.

o xdle Oetixds dofuds elvar peyaliveoos and xdfle dovnried dolipd.

o "Av a > B, tdre Od elvar —a < —B.

2 "Av a > B xai B>y, tite Od elvar xai a > y (perafarie) iddrnra).

*loytowv #rrions (kad Seiyvovtan pé Tov i810 TpdTo) GAes yevikd ol iBioTnTES,
ToU pdbape oTis GviodTnTes TV pnTGY &pi1Buddv:

I.7Av otd pédn mas dwadtyras mpooléoovue 7] dpawnésovue tdv idio
moaypatixd dollud, 1 qood Tijs aviodTyras dwarnocivar.
YEto1, &v elvar o > B, B& Exoupe kai

aty > P+y, o=y >pP-r.

I1.” Av modiandamdaovue td pédn piis dnodtnras pé fva Betied mpaypa-
Tixd Golfud, 1 @oud Tijs dvodryrag darnoeitar, éviy dv mollamiaoctd-
govue Td uéln tng pé Evav dovnrind moayuaried Gelfud 1 dwodtnra
aidaler qopd.

*Etol, &v glvon a> B, 8& éxoupe
ay>Py, 6tav y>0 «kal oy <Py, étav y<0.

II. " Av mpocOécovue =ard uéln avodryres ué vy e popd, mpoxdmret

avwodtra pé iy i gopd.
AnAabt, &v Exoupe a>P kai y>>8, TéTe loyla kal fi dvicdTnTa
a+y > Pp+8.
TovileTan 611 dév propoipe va nposOicovpe katd péln aviedinreg, mod
8&v Exouv thv idia opa, olte kai va dpuipicovpe xata péln dviedTnres.

[ NAPAAEITMATA — E®APMOTEZ

|, Na énewkovioete otfiv edfsia téhv npaypenikdv apifpdv pé kataoxev tdv aviiotor-
yov £oliypappoy muatay Tobs Tpaypatkels ambpots V1, V2, V3, V4, V5. ..
Adon. Zt6 oxijpa 5 T& THAUaTA
BA,,BA;,BA,... T&émoia kaTaokKew-
doape pé Trv PoriBea Tév dpboy-
viwv Tprywvwy BA A, BAA;, BAA,
.., Bow pikn VI, V2, V3.,
Taipvovtas oThv elfeia T&V Tpay-
paTIkGY  &pifudv  T&  TUfMaTa
Ofl, =BA,, OMM,=BA,, OM,=BA,...,
Eyoupe T& onpeia TT,MM,,MT;. . ., wou

elven eixdves TéY &pr1Budv V1, V2,
LT 0

m, Mgy

(ox- 3)

13
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Ti apBpog elvar & a = 0,101001000100001. . .

Adon. Tlapatnpoupe 611 T6 Bexabikd Tou pépos Exel petd TV mpwTn Hovdba éva
unBevikd, petd T SeUtepn povdda BUo undevikd, peTd TV TpiTn Tpia K.0.K. ‘O &pif-
ués auTds Bév elven meproBixds, yioTi §év pmopel m.y. vé Exel eploBo pé Béka -
@la, dgou Umdpyouv oTé Bekadikd Tou pépos, &Td k&moio yngio Tou 1 kol Tépa,
mep1oooTEpa &md 10 pndevikéd.

‘Emroutvers & elvan dpifuds pé Gmeipa Bekadixd wnela, ToU Bév elvan  Teprobikd,
kai ouverrds slven Evag &ppnTos dpiBuds.

. TAv aBy elver mpoypanixoi apBpoi, va PpeBei 6 GBporopa

L = (30—2B+57) + (4a+3p—27) — Qa—4B+2y).
Adon. Z = (3a—2p +5y) + (4o +3p-2y) + (—2a +4B—-2Yy)
(&eaipeon elver mpdobeon ToU dvTiféTou)

= (Ba+4o—-2a)+ (—2B + 3P +4B) + (Sy—2y—2y) (i&r1oTnTes, 2,3)
= 3+4-a+(-2+3+4p+ (5-2-2)y (is1éTnTa 4)

= 5a+ 5B+ 1y = 5a4-5p+y (iswétnTa 5).

. "Av a.By € R kai a B, svykpivete tovg amBpoig 2a+3y, 2p+3y.

Adon. "Agou o=, B& elvar 2a> 2B (§1.8,11) xal ouverwdss (§1,8,1)
2a+3y=>2p+3y

® AIKHEEIZ
1. Tows &mwd Tis moapakdTw mwpotdoes elvar dAnBels kal Toiés yeudeis;
2 o
) 3 €Q P) -3€Z y) -2eQ 8) V2ZeQ ¢ 0,12323...€Q
o) ~TeN & 1eR n) V—4eR @) 1,30 330 3330...eQ
.
2. Mool &mé Tols TapakdTe &piBuols efvan pnToi xaf Tolof &ppnTot;
VEEN0282127 40 88 2 M3 3.
3. "Av p¢ Q' oupPohiicouue Té ouUvolo TEV &ppnTwv &pifudy, EEnyfioTe yid ké&Be
pla &mwo Tis TopakdTw wpoTdoes &v elvan dAndrs:
1) Mavrore 1) pepikés gopés  IlI) moté.
o) aeZ* BeQ* koi a—PeN
B) ae N* BeZ* kai of € Z.
[ 4
) eed’, peQf xf - EQ
8) ae N*, PeQ’ kai a+PeQ’
£) aeZ* Pe Q¥ kai —% e N.
4. O peydros EAAnvas pabBnuatikds: Tiis dpxadTnTas *Apxiundns Emaipve yi& Tiud
22
ToU, T Té KA&opa - N& Bpefei wogo «&méyer A Tipf) alrd &wd THY Tpayua-
Tk Tiuf) ToU T pé mwpootyyion 0,001.
14
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5. Né& dvtikaraotioete 16 ; pé éva &méd Té olpPora <, > Etol, doTe ol TapakdTw

TrpoT&oels va elvan dAnBels.
«) 7+V5 ; 1+ Vé B) 3VIT; 12, .¥) —~5VM36 ; =25
5) % ;1 &) VT2 (VT .
6. N& Ppefolv 14 Eaydpeva
&) 124 | —1—4 || =843 BY =2+ =51 +3-1 |='5=5]

Auvépers mpaypatik@v apiOuv.

F‘T._S_._ ‘H Bivaun &vés mpayupoTikoU &piBuol o opifetan &mress kai 1)
Suvaun évds pnTou dpiBuou. AnAadn, Gv éxouue Eva guoikd GpiBud v = 2
kal o € R, opifoupe &1

oY=ld.0.0...0

| v TapdyovTes

*Etor my. (202 =(-2) (-2 () =-8, (VP=vVZ.VZ.V2=
= (V2 -V2=2v2

ATré TV Spropd Tiis Buvduews TpaypaTikoU dpiBuoU a drodeikviov-
Tal, 6mews dkpiPdds kai oTols pnToUs dpifpols, of iBioTnTes:

| a* . a¥ = aetY
as
I F=ggu—“,(1;&0m::.iu"}vv-1
I («f)* = a= p=
IV (a#)Y = au¥

Md Tous i81ous Adyous, ol dvapépaue oTols pnTous, Sivoupe kal oTous
TpayuatikoUs &pifuols Evvola oTd oUpPora af, of, kai a~¥ SpifovTas &Ti:

a® =1(a £ 0), al = g, @7 Vs ulv ao.
Mopadeiypata : o) (\/_)3 V2=(V2)*+1=( '\/_)4 (V2 )yr=2t4
(\/_) ) I T
P 77 \/2 WBirito T
y) (GVZ )= 52(\/5)2= 25.2 = 50
1 1 3
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Terpaywvikn pifa Betikol apiBuoi.

L 1.10. |*H Tetpaywvikd pila évos BeTikol TrparypaTikol dpifuol o dpi-
ZeTton 8mes oTols pnrols.’ETol, v Eyouue Eva BeTikd &p1fud a, dvopddoupe
etpoyovikn pila tob a kdde TpaypaTikd X TETOOV, COGTE

x? —iex
Tl.x 6 25 Exer Buo TeTparyoovikés pides, Tév +5 xail —5, yiari 52 =25
kaf (=5)2 = 25.

Mevikd ke BeTikds dpifuds et BUo TeTpaywvikés piles, ToU elvan
dutifetol dpibuol. T Betikh terpayoviki pile tob a tHv napietavovps
né t6 oipporo Ve, T6 bmoio BiaPddeta «TETPOYwVIKT) pifa ToU a». Mé Tdv
ovpporioud aUtd of piles Tou 25 elvan:

V25=5 «kai —V25=_5,

Ao Tév Sproud Tol Va katohaPaivoups 871 & o Sév ptropel vé el-
von &punTikds &piBuds, yiori &év pmopsl vé Utrépyxer &pibuds x2, ToU vk
elvan &pvnTikds. “ETot, of dpvnrikei apilpoi d&v Exouv eTpayovikn pila,
BnAadt) Sév Exouv vomua T.¥. oi oupPoiiouof \/:25: \/——3, KA.

ZTis TeTporyvikes piles loyvouv ol TopokdTw SUo Paocikés 516N TES 2

"Av a,p eivar Betikol apibpoi, tote

I VaVvp=+vap
Va V?
SR vl

Anhadt) 6 yivapeve (ij 6 tiike) tdv teTpayoviKdY pidY Sbo ambpdv
givar oo pé thy terpayoviki] pila tob yivopévov (] Tol mmhikov) tovc.

Mé& va Beifoupe m.x. 8Tt foyUer fy iB16TTa I BéToups Vi = x kel
VB = y. ToTe Exoupe
& =x%% (D
p=y? @.
MoMamAaoiddovtas Tis iodtnTes (1) kad (2) kard péAn Ppickoupe THY
fodTnTa
ap = x*? = (xy)? 3
| omola, &wd TV dpioud THs TETPay wVIKTS pifas, elval iooSuvapn ué ThHv
Vah=xy = Va.Vp.
Oi iodTnTes T xai Il ypnopomolouvtar ouvhBeog yi& Thv &mAomoin-
on opiouéver TrapacTdaEwy.

Mapadeiypara : o) VI2=V43=V4. V3=2V3
16
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B) VI2—V147 = V4-3-vV49-3 = 2V3-7V3=-5v3

3 3.5 15 V15
Y)V:s =|/s*-5=\g=T'

Tovileton 611 16 dOporopa tdv 1etpayeOVikdY piidv dév propodpe
va 16 cvpntdbovpe mapd pove drav Exouvv 6 idro dmopmlo. AnAadn pmo-

pouue v& ypdwoupe V5 V5 =2V5, v Stv Umrdpyel md &A1 popgn,

yi& vé& ypbyoupe 16 &poopa V5L VT,

@  NAPAAEIrMATA — E®APMOTEZ

1. "Av a = —5, B = 2, Bpeite tig tipic t@v (a+P)? kai a?+2ap+p2 Na ovykpivere 16

tEayopeva. Na kapete thv ido Epyosio yevika pé to0g mpaypatikobs « kai f.

Adon: (a+B)? = [(-5)+2pP=(-3)2=9

a? +20B+ P2 = (=5)2+2(—5).24+28 = 25-20+4 =9
AnAadn PAéroupes éT1 (a+P)* = o+ 20+ B2
levik& Exoupe

(a+P)? = (a+PB).(a+P) (bpiopds Buvdpews)
= (a+P)a+(x+P)p (¢mipeproTike| 1816TNTA)
= a4 Pa+ap+p? (EmpeproTiky i516TNTX)
= a®*+ap+ap+p? (GvTipeTabeTikf) [Bi1dTNTA)
= o+ 2ap+p?

"Qote loyler wavToTe ) lodTnTa
(oa+PB)?* = o+ 2ap+ P2

2. Na droronioBoiv ta nivopeve @) 8+ V2) 3—V2Z) B 2—V3) (1+V2)

Adon: «) B+ V2) (3—V2) = B+ VD). 3+(8+ VD) (—VI)

= 244+3V24[-8V2(V2)?]
244-3V2-8V2-2 = 224 (3-8) V2
22-5V72

B VR 1+ VD = 2-VI42VI_VE VT = 2- V342V VE,

3. Na énhoromdei # nopastaon VI2—2V27+2V75— V48,

AGon: VI2-2V274+2VT5-Va8 = vVE 3 2VEL2VI V213 =
V2R V3 2VREVIL2VE VE_VIIVT

= 2V36V3t10vV3i2eVi=
= (2—6+10-25)V3=2V3,

4. Né Poebet 6 tayonsvo \/ %+z\/€

Adon: \/%Jrz\/g & %H\/E:Q_‘/zz-;.z\/?:
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@ AZKHZEIZ

7. "Av a elvar paypaTikés dpiBuds 0, va YPdyeTe of poper) uids Suvdpews Tis

EKpPAOEIS :
: o - a2 a? ot
S YRR, O BUntaoh,
a2

9. "Av a,p,y € R kai aPy # 0, v& ypagoly of uop@1 yivouévou Suvapewy TGV a,B,y:
. niesen, et ek
GRS BB et

9. Né& UmooytoTouv ol TeTpaywvikés pides |

V7500 , V0,81, V0,0040 , |/%, |/8_%, |/%§’

10. N& Bpeite Té ywoueva kai T& mnAike:
o) V7. VI8, 2v75.VZ243 V3.10°. V27, 10-°

VIR VeR.V0E | y | Z
T ———arr e b 2 TR
VI8 V36 9

17 N& ppeite & ywépeva:
@ (1-V2) (1+V2) B @V3+5) @+V3), y) (VIB- v2): V2

8) (V3 VI &) (2V3+5)
12, “YmohoyioTe: )V VI6 kai VIT16 B) V36+ V64 kai V361 64.

Ti mapaTnpeiTe;

13, N& oupmriere & Tapakdre dpoioparta:

@) V5 + V45— 2V125 B) V27 —2V243+5VI4T+ V12
y) 3VZ—4VEB 4+ 3V32 ) V4508 — V5¢¢ + VBOa

EMANAAHWH KEQAAAIOY 1

1. H GueTrdpkeia TGV pnTdY &piBudv v& TapacThigouy Spiopéva ufkn eUBU-
YPOUUWY THNHATwV uds 68nynoe oTn SiamioTwon s Umdpyouv k1 &AAot
&piBuoi, moU Tols dvopdoaus Gppntovs. ‘O Gppnrog apidpoc oth Sekudiky
ToU popen Exel Gneipu dexkedika yneia pR nepodikd. Té véo olvolho, ol
TEPIEXEL 5 oToIXEia ToUs pnTous kol Tous &ppnTous, TG dvopdoaue ahvoilo
oy mpaypanikdy apilpdy xai 16 oupPoricaue pé R.

Mé ToUs mpayuaTikols &piBuols ioyvouv T& EEfis:

@ Oi apibunTicés wpdEers xkai 1 SidTaln dpifovrear gmws kai oTols pnTous
dpifpous.

®  Oi iBioTnTes Tév mpdGecov kad TV dvigoTriTwv elvan iSies pé Exelves TGV pn-
TV &p1BuddY,

Mé& & obvora N,Z,Q,R ioyve:

NV Z T Ry
Ymapye dvmioToiyia «Eve pé Evar TGV oToiyelwv ToU R pé Té onueie mas
eUbelas 1) dmoia dvopddeTan sbBeia TV MpaypatTIkdY GpBPGY.

18
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2. 'H repayovikf pila tvés BeTikoU mpaypaTikol o ouuPohifeTan pé Va kel
oplZeTan &mwd ThV igoduvapia:

Va=x <> a=X* gai x>0
*Av a xai B elvon mpayparikol BeTikoi dpiBpol
foyxlouv ol IB16TNTES:

I. Va V= Vap

Vi

® AIKHEEIZ MNA EMANAAHWH*

14.

16.

17.

18

N& Ppeite TS yvouevo (\/?—\/E) (V34 V2) pé Yo Tpéous:
a) pé Tis BrdTnTes TGOV TETpaywuikdy pilddv

B) Mé mrpootyyion Tév &ppnTwv V3, V2.

N& ouykpivets T& &moTehéouaTa.

. Né& Ppeite THv T Tiis fkppdaoews

oo 3
x—Vxt & x=+2, x=-], X=——

N& Bpefel 16 E§ayduevo (2@ - 3@)2.

*Av af,yeR kal a>p, ouykpivere ToUs &piBuois
«) 203y «xal 2p-3y B) 2y—3a xkai 2y—3p.

. Aci€Te v iB1dTnTa Il TR § 1.10.

® AIKHZIEIEZ MA EMANAAHWH"®

19

20.

21.

"Eva UmoogUvoro B Tol A Aéyetan xiewgrd s wpds ula wpd€n Tol A, Stav TS
&moTiheopa Tiis TpdEews, yi& 8Uo dwoiadnmoTe oToiyeia ToU B, dvrxer oTé B.
*Etot w.X. T6 oUvoro N = Q elven kAeio1o 5 mpds v mpdobeon Tou Q, &AA&
Bév elvan kAsioTd s mpds TH Biaipeon ToU Q.
Né Eetdoete Gv elvon KAeloTd g Tpds TNV Tpooheon kai Tév ToAAATAGTIXTHO
T4 guvoho o) TGV GpTiwv dpibudv B) TV meprTTdv dpifuddv.
Bewpoipe T& ouvoda ACN, BCN, FCZ émou

A={x|]x=2' veN)

B={x|x.=3v; ve N)

I'={xlx=3v, velZ}
Elvan kaféva &méd T& Tapamdvw olvoha kAo Té dos Tpds Tis wpdEes o) wpdodeon
B) dgaipean y) woMAamAaoiaoud;

N& Bef€ete 811 16 0 elven & povadikds TpayuaTids dpifuds ol Umdpyer TéTolos,
doTe yi& k&be TpaypaTikd o va ioyle a4-(=a.

19
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. M

KE®PAAAIO

"ApXikég évvoleg Kai opiopoi.

2.1. | 2t B’ 1&En udbope 611 TS EpPadd évds Tpomeliou ué Pdoses
o,p kai Uyos v Blveten &md Tév TUTO

- (a+P)-v. A B ot LB A

‘H E&gpaon —- (cx + Py, 1) dmoix

SnAcover Tis Trpdrﬁsls, TToU TrpETEl V& K&- 2P R
Voupg, Y1& vé BpolUue T6 EuPadd Tpae-
Clov, Aéyetan @hyePpiki) napaotacn. Mé
aUtn Ppioxoupe 611 TS EuPadS Evds Tpomeliov pé a=4cm, B=3cm
kai v=2em elvan

(ox. D

— (443) - 2=7cm?
‘O &pifuds 7 Ayetan EpiBunTikny Tipn Tis SAyePpikiis TrapaoTdoews
-é—(a—l—ﬂ)u yid a=4, Bp=3, uv=2. Tevixd:

AMEBpucn napdotacn Aéyetal pd émppucn, mob dnhdvet
| ma ospa mpatewv petabd dpiBudv, dpiopévor and tolg droiovg
mplcmvov'cm ué yp&uuam

Av &v“nxorrota"rﬁcrouue T& ypappara wds dAyePpikiis TapaoTdoews
M€ ouykekpipévous Gpifuoils kai petd éktedéooupe Tis TpdEels, ToU elvan on-
perwpéves, 8& Tpokiyer TeAik& Evas GpiBuds, ToU Aéyetan amBunriki) Tipd
Tfis dAyePpixiis mapaoTdoews. “ETol .. fi dAyePpixn) TapdoToon 3o+
+5a y1& a = —2 kal B = 4 &xel &pibunTikd Tipn v 3(—2)24-5(-2) -4 =
= 1240 = -28.

Mic &AyePpiks) TopdoTaon Bév Exel UmoypewTiké& &pifunTik Tipt
Y& omoleadnmoTe Tipés TGV ypaupdtwv Tns. “ETor mx. f dAyeppixi
mapdoTtaon 3x2 4+ Vy-—3 v Exel &pibunTikd Tipn yi&k y <3, yiarl év

20
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2
UTrdpxel TeTparywvikn pila dpvnTikou &piBucl. CEmions f) 2ax - ;.

q_
Bév Exer dpiBunTikh) Tipn yi&k o= 1.

2.2. | Mia &Ayeppikf) Tap&oToaon Aéyeton eidikdTepar:
» "Appntn, STav Trepifxel YpAuua KATw &md oUuPolo TETpoywvikiis
pilas, &mess my. f 3x2 + Vy—3.
» Khaopatki, otav Tepiéyel ypdupa of TapovouaoTr, Smws Y. of
3x x*+y*
o—1"' x2

"Axepaia, otav Bév elven oUte &ppnTn olte kAaopaTikr, Strews Try. ol

5

iy xtyt, x%y—2x + % Xy 3x2—2x-}1.

2ax |

Oi mpdeis moU kdvoups, yik v& Ppolue TV piBpnTikn Tiun mds
dkepaias GAyEPpikfls TopaoTdoews, 1| Omoix Bév Tepiéxel TrapevBéoels,
yivovtan pé Ty EEfs oeipd:

‘Yrohoyiopoég duvapemv.
o Tellanhuciacpoi kai Suipéosic.
o IlposBiosig kai apuipiosic.

“Etor X Y& x =—2 kol y =3 Exoupe

x”y—2x+% xy? = (=2)?-3-2(=2)+ % (=2)3=

=4- 3—2(—2)+% (=2)-9=12-+4-27=16-27——1I1.

"Av 1) dAyePpikn) TapdoTaon Tepiéxel TrapevBéoels, kavovps mpdTa
tig npaferg mod eivar onpeimpives péoa otic mapevbicanc. "ETol .y yi&
a=—2, p=3 kai y =2 &xoupe.

(@B—y)otdy®P = [(-2)*3-2](-2)+4:2-3=
= (4-3-2) (-2) +4-4-3=
= (12-2) (-2) + 48 =
= 10(—2) + 48 =—-20-}48 = 28.

Téhos, & ) dAyePpikn) TapdoTaoTn TeplEyel Topevbéoels péoa of &A-
Aes TrapevBtoels ) dykUAes, dpyifoune ouviiBws Tis TpdEes &wd Tis EowTepl-
kés TrapevBéoers. "Etor m.x. yi&d a= -2, PB=3 kal y =2 Exouue
P+[o®—(B+¥)lat(a—yHPp = 3+[(-2)*-(3+2)°I(-2)+(-2-2%) 3=
34(4-5% (-2)+(-2-4) 3 =
3-4242—18 = 24518 = 227.

Mapaderypa: Ma va &Eromoinbel Eva krijua, ywplobnke of olkdmeda, dmews Belyver
16 TapakdTw oxiiug, kai k&be Eva &md T& olkdmeda A,B,IN mouAntnke pé o,p,y Spx-

I

I
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dvTioToiyws 16 m? N& Ppedel pla dAyePpikn TapdoTaon, Tou vé TapioTdvel T6 Tood
Trou elotmpake & 1BlokTATNS TOU KTHMaTOS.

B B B y
r r
A A A x
-— E x x x .5 —
(ox- 2)

Adon: Té éuPadd kabe tvos olkomébou &d T& A,B,IM of m? cUppawva ué 16 oxfina
%
elven x2,xy, 7(3&* Y) dvTioToixws. Tuvetrdds i &€ia k&Be oikoméSou &md T& A,B,T elvan

X
dvmioToixws X, xyp, - (x+¥)y Bpaxués kal T6 wood Tou eloémpale & iBiokTATNS

elvan:
X
P =3x%a+3xyp+2 5 (x+y)y = 3x*at3xyP+x(x+y)y Bpayués
'Aképaia povwvupa,

[ 2.3. |"Av xataféooupe Eva kegdAaio k Spoyudy of pia Tpdmela yi t
xpovia pé émtokio 79, & Tdkos, ol B& Tépoupe, elvon
7
——= K.
100

BAémoupe nhabn 611 & Tokos Bivetan &mwd pia &mAY dxepala Tapd-

TR

. 7 iR ; St .
oTeon, THY —5s- kt, oTnv omoia onuelcovovTal peTalU TGV YpouudTwv

povo moAdamAaciaopol. Mi& Tétoia dhyePpikn TapdoTaon AéyeTon dké-
palo povévopo T) &AGS povivope. Mevikd

Movavupo eivar pio aiyefpikn mopaotacn, mod mepiéyel
povo morianiuciacpotg petabd ypappdtov kai apOudy.

"Eto1 kdfe povadvupo, Smws .y, TO x(—4)yxy-o- % yQyex,

efvon ololaoTikg éva ywduevo mrapaydvTwy kai guvemés (&pol loyver #
dvTipeTaBeTik kai 1) TpogeTaipioTiky 1816TNTA) PopolUpE V& duTiKaTa-
OTiooVNE Oplouévous &Trd Tous TapdyovTés Tou pé TO YIwopevd Tous. “Av
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Aorrdy oTS TOpaTTEVL POVEIVUNO QUTIKOTOOTNOOULE Ué T YIVOUEVS Tous

ToUs &p1funTIKOUS TTapdyovTes, TOUs TrapdyovTes X, TOUs TTap&yovTes ¥

kai ToUs TrapdryovTes a, KaTeAT YOURE OTNV (Tehixy] uoggr) TOU HoVwVUPROU
—10x%y %2

Elvon gavepd éT1 oTfv Tehik] pop@t] évds povwvUpou Exouus povo
Evav &p1BunTikd Tapdyovta. ‘O Tapdyovtas aUTés YpagETal TRpddTOS Kai
AéyeTan ouvtehesTilg ToU povwvlipou, Evéd Ghot oi dAhol TTapdyovTes, &mo-
TeAoUV TO KDplo pépog Tou upovwwipou. “ETol Té mapamdvw povavupo
et ouvtedeotr) —10 kol kUpio pépos x?yta®. Emrions Té povivuua —a?p
kai aPx? Exouv dvTioToiyxws ouvteheoTés —1 kai 1.

*Av Eyoupe Eva OTro1081TTOTE povadvupo, O ExBETTs Evog YP&uuaTSSs TOU
AtyeTon «Babpoc 1ol povervipov» og npog to ypappa avtd, Evdd TS Ebpor-
opa TGV ExBeTédv BUo ) TrEplocoTEpwY YpOaUUATWY Tou AéyeTal «Babpog
10l povovipov» @g mpég té ypappata adtda. “Etor .y, TS povevuuo
— 0,2 x¥y2w elven 3ou PaBipol dos Tpods x, 2ou Pobuol dxs pds ¥, lov Pa-
fuoU s Tpds w, undevikoU Pobuol s Tpds a kai Gou Pobuou ds Tpds
x,y,@ (yrori 342+1=26).

KéBe povavupo, ol Exel ouvteheoT) 6 0, &treos r.x. TO Ox3Py, Adye-
Tar pndevikd povirvope. ‘H &piBunTikh Tiwr ToU pnSevikoU MOVGVUUOU
elvar évTtoTe (Y1 OmroieadnoTe Tipds TGV ypaupdTwy Tou) fon pé 0,
yv alTéd kai ypdepoupe:

Ox3y =0
Té& povvupa, ToU Exouv TS 1810 kipio pépos, Aéyovtan dpora.’ETon m.y.
Sportax povovupa elven T

Ox3yda?, [ % x3yia?, —ox3y 4, =5 _;_ x3y ta?

Ao Spoia povdvupa pé &uTifeTous ouvTeAeoTés, Gmews T.X. T& 2x3y?
kal —2x%y?, Aéyovton avribera.

Emre1dr) & ToAAamAaciaopds émiuepilel THv Trpdofeon, PTOpoUpE V&
Y p&youue

(9x3y 4a®)+ (__ _Z_ X%y fo? ) + (—x3y 4a?)=9x3y to?— %xsy do2—xdy 4o

. (9_%_1) X3y o
i o S
L, ]23 x3 y ol
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BAémroupe SnAadh OTi:

To6 dbporopa Spoiwy povevopmy elvar Eva povovopo dpoto
pé avtd, mov Exer ouvvreheoti) 16 dBpoiopa tdv ouvvrehectdv
T0VG.

Elvan pavepd 611 16 &Bpoiopa dlo dvTifetwv poveviuwy elvan pundevi-
KO LOVOVULO.

"Av Té& povadvupa Bév elven Spoia, T &Bpoioud Tous Bév elvan povdvu-
po, dAAG elvan pia dhyePpikr) TTapdoTaoT, ToU AéyeTon moluv@vopo.

"Axképaia moAuwvupa

l_ 2.4. | "Eva &fpoiopa, ToU of Spor Tou elvan dxéponar povdvupa, Aé-
yeTan dxéparo molvévopo 7 GmAds molvdvopo. “Etor .. ) dhyePpikn
TapboTaon

4x?y— % Xy + 5x*+ Ty

5 . ; s 3
elven Eva TroAucovupo, yioti elvan dBporoua TéV poveviuwy 4x%y,— —xy,

2
5x2, 7y. T& poveovupa altéd &mroteholv ToUs Gpovg ToU TroAuwvipou kol
ol ouvTeheoTés Tous SvopdIovTal TWPX GUVIEAEGTEG TOU TTOAUWVULOU.

‘Emeidny o fva &Bpoopa loyvel 1) dvtipetabeTikn kal ) TwpooeToupi-
oTikr| i810TNTa, pTropoupe o’ Eva TrOAuVUNo v& dUTiKOTaoTHoOUUE TG
Suora poveovupa ‘(&v Umdpyouv) pé TS &Bpoiopd Tous. ‘H fpyaoia alTh
AéyeTar davayoyi dpowwv dpov. “Etor my. T ToAudvuuo

2x%y — 5xy? + x% + 9xy?— 7x3-8x%y
utropel v& ypagel
(2+1-8)x%*y + (—5+9)xy2—7x?
f| TeEAk& —5x3y+4xy?—T7x3

‘H TeAikn) Ty poper| 1 dmrola Sév Exer Suolous Spous, AéyeTan Gvnypé-
v popef) ToU ToAvwvipou. *ATo 86 kal Trépa, STav Aéue moivdwuuo),
6& tvvoolue Ty dvnyuévn popen Tou. “Eva ToAucovupo pé 8o Spous Aé-
yeran eidikdTepa Subvopo, Evé Eva moAuwvupo pé Tpels Spous AéyeTan
eidikoTepa tprdvupe. T povovupa ptropoUpe vék T& Oewprjooupe odv
ToAucvupa ToU &moTeAoUvTal &md &va pdvo Spo.

Babpég modvavipov d¢ mpog Eva ypappe tov (| Gg mpdg
MEPLOCOTEPA Ypaupatd Tov) Aéyetar 6 mod peydrog Pabpog Shov
@V Gpwv Tov Mg TPdg t6 Ypappe adtd (1 dg npds ta ypappate
abtd).
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*Etol T.X. TO TPICOVUHO —5x3y+44xy?—Tx® elvan 3ou Pabuol g mpds
x, 2ou Padpol s Tpds y Kai 4ou Babfuol dx wpds X,y.

‘Opoiws T6 Siovupo 4x tyfa—3x2y7a® elven 4ou BaBuol s Tpds X,
Tou PaBuol ds pds y, Sou Pabuol dx pds X,y, kai 120u PaBuol G Tpos
XY,

: 2.5:_: *Av &hot of Gpor Evés Tohuwvipou Exouv Tov iBio Pabpd dos
pds Spiopéva ypdppaTa X,¥. .., TOTE Té ToAuwvupo AéyeTon dpoyevég
Trpds Té ypdupaTa alté. “ETol m.y. T6 moAucvuuo

2x3%y — 5x%y? + 4y
elvon Gpoyevés ToAumvupo TeTdpTou Paduol s Tpds X ko y, &véd Té To-

Avdovupo 2x3yS—5xyat44yia® Bév elvon duoyevés dx Tpds X kai y, elvan
bpws duoyevés TéuTTou Pabuol s Tpds y kal .

*Aképaia moAuwvupa pids petaBAnTiic.

li' *As Bewpriooupe TO TTOAUGVULO
5x242x5—6x3+411x—347x°4-8-Tx—x?
ToU &mrofou ké&Be Spos Trepiéxer Eva pdvo ypduua x 1 elven oTaBepds EpiBuds.
“Eva TETO10 TTOAUGWUHO YpégeTan ouvnfuws oTrv dunypévn Tou popeT KOT&
TéTolo TPoTrO, (oTe of éxBéTes TOU yphupoTos X v& EAaTTdvovTal, SnAadn
Yp&peTAL
8x5—6x% | 5x2 +4x + 5,

kol ToTE Adpe 6T TS ToAudwvupo elvan Swetetaypivo katd tic @bivou-
oeg duvapeig tob x. O& propovcaue va Siard§oupe Tols Spous Tou KT
TpéTro, ToU o EkBéTes ToU X v& aufdvovTton kai TéTe B& Adyaue ST1 T TO-
Aucovupo elvon dwatetaypivo katd tis abfovosg duvapeg tob X.

TS povadiké ypdupa X, o TepiéxeTon aTols 8pous TOU ToAUWYUUOY,
Aéyetan perafintiy ToU ToAvwwipou kol O peyahUTepos EkBETTS TOU X
Aéyetan &mAds Pabpog tob molvevipov. “ETor TO TOPOATIGVG TTOAUWVUHO
elven Sou Paduol kai Exer s Gpo 3ou Pabuol T6—6x?, Beutépou Babuou TO
5x2, TrpdoTou PaBpol TS 4x- & &pifuds 5 AéyeTan otabepog Gpog ToU ToAvc-
vipou kai Becopeitan odw Gpos Tou unBevikou Paduol, yiori ypégeTon Kad
5x9,

Il NAPAAEITMATA — E®APMOTEE

| ."Av 16 x nuprotaver otorygio o ouvokov {1,2,3) kai 16 y napiotavel otoigeio 1ob {1,3,7},
vi Ppebel 1o GOporopa Hhov @V apluntkdy tpdv tig akyePprkiic RAPACTATCEMG
K = 2x? +xy*—3y.
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AGon: Mé& v& Ppolpe SAes Tis dpiBunTikés Tiués THs K, oxnuatilovpe Tév Tapa-
K&Tw Trivaka.

x y x° b 22 xy® 3y |K=2x4xy*—3y

1 1 1 1 2 1 -3 0

1 3 1 9 2 9 -9 0l

1 7 1 49 2 49 —21 30

2 1 8 1 16 2 -3 15

2 3 8 9 16 18 -9 25

2 7 8 49 16 98 —21 93

3 1 27 1 54 3 -3 54

3 3 27 9 54 27 -9 T2

3 7 [ 21 | | s4 147 | -21 280
&fporoua 337

2. Na GVTIKQTAcTNOETE T4 dotepdkie pé td Katalinia povivopa oTiv iootnta
3ax?y—Tax%y—5x%y - Tax2y 4+ *+ * — Sgx?y,
Adon: ’Eweadn 16 Selrepo péhos elvan povervupo pé kUplo pépos T6 axly, & Tpé-
TElL 0TS TMpddTo MENos v& Exevpe Spola povddvupa pé T iBlo KUPIO pépos.
O4& mpéma Aoimédy TpdTta v& PdAoups TS 5x%y S, SnAadr TS &vrifeto povavuuo
Tou —5x%y %, dhoTe vé Eyoupe
=5x3y54-5x%y 5 = 0.
*Agou Suws elven kai —7ax?y -+ Tax2y = 0,01d TPOTO pEACS pével povo TS 3axty.
Zuvetrdds 8¢ pémrel TS Belrrepo povbvupo vé elvan T 2ax?y, GoTe v& Exe1 wé T6 3axty,
&poropa 6 Sax?y. *Etar f) wAfpns iodTnTa ypdeeTon:
Jax?y —Texy—5x%y 5+ Tax?y + 5x%y & 4 2ax?y = Sax?y.

3. Na npocd ooy o axép L kai p, dote vi elvar povovopo 1 alyeppkn rapa-
“‘W“MY”
Adon: ©4 mpémea ol dpol TN v& elvan Suoia povdvuug, SnAadn 6& mwpéma
Adl=2 kal p+4+7=12.
6 Tis lodrnTes alTés Pplokoupe A = | kai p = 5 kaf TTE § SAyePpikn TapdoTa-
et sy
on yp&eTan

»

—3alxtyl2f 2axlylt = _gry2y12

® AZKHZEIZ

1. N& Ppedet otks & Tis TapakdTw TapaoTaoes sivar &ppNTES, OIS KAGOUOTIKES
kai Tous dxépanes:
1 — 3a24-1
e S V=341, 2ax, q_z-i;
2. N& Bpebei 7 &pBunTIkf TIpA Tis TapaoTdosws
2@ — 3ap-p3
Tarp o =2 p=-
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3. N& oupmAnpdoete TéV TapaxdTw Tivaka pé Tis dpiBunTikés Tipés THs TapaoTd-

-3

—2

()4

axtoxtl

2

4

oews X3—2xy+y2.

=

oewv o—2q|

-1

o B a®—2ap o (a—2p)
-2 0
10 -0,25
-3 -1

Ti TwapoTnpeiTe;

N& oupmAnpdaoeTe Tév TapakdTe Tivake pé Tis dpiBunTikés Tiués THS TapAOT-

5. Né& oupmAnpdooeTe Tév TapakdTe mivaka pé Tis &piunTikés Tiués TGV TapaoTa-
P xai o (x—2B) y1& Tis T TV o kai B, woU Bivovtan of alTov.

6. “Evas mobnhdrns kai évas welds Eexivolv &mwéd Thv 181 woAn A kad KivoUvTai TTpos
Thv I8 karevbuvon,.
o) *Av & ToBnAdrns Exel TaxUTnTa v km/h kal & megos T km/h, vé& PpeiTe W&
&AyePpixs] Tap&oTAOT, TOU v& TapioTdvel Togo B& &méyouv peTafl Tous HET&
&mwd 5 dpss.
B) “Av & ToBnAdrng Etpefe 5 dpes ué TayxUTnTa o km/h ko 3 dpes ué TaXUTNTX
B km/h, v& Ppeite wi& dAyePpikn TapdoTaon, ol vé ikppaler T Weon TAXUTNTA
Tou TwodnAdTn.

7. Né& Ppebei pla dhyePpiki) TapdoTa-
o1, mou v& Bivel T6 £uPabd Tou Bi-
TAavoU oxfuaTos TO Omoio Tapl-
oTéver Eva olkémedo wmds &ypoTi-

KTi§ Trepioyis.

Méoa TeTpaywvikd uéTpa eivanl T
¢upadd Tou, Tav f) TpdToywn TOU
oikomédou eivan (AB)=25 m kai 16
B&Bos Tou (BA) =12 m;

8. N& mpoobiopicfolv of dxépaior A kal p Eror ,doTe &hyeppikn
20t H1x2 4 3adx 2 vd elvan povavupo.

A

g —

ax/5

A

B

x

TapdoTaon

9. Né& mord Tpd ToU a ) dAyePpikn TapdoTaon (2a+1)x%y elvon 16 undevikd po-

VWOVUHO ;
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1. Bewpoipe T& povdvupa
2
A= — 3 xty, B=-x%%w, I =xy2w?

a) N& Ppeite 16 ouvtedeot kal 16 xUpio pépos kabevds &md abrd.

B) Né& Ppeite T PoaBud ToU A ds pds x kal ds Tpss ¥, T4 Padud Tou B dbs mpos ¥,
d mpds w, b5 wpds X xai y.

Y) N& Ppeite 16 Babud ToU I ds wpds x,y,w.

Afvetan T6 oUvoro

. TN
N& Bpeite t& Umoolvora ToU A, ol T& oToixeia Tous elvan Spoix povadvuua,

2
A= [—ZX’, —;‘xy’, —x%y, yx?, 2xiy?, — Do e X8 }

Né& Ppeite 16 &Bpoioua Tév poveoviucwy:

a) —2aq2, —3a?, at, 3a?

) 2xty, —3x%, —x%, %X’y
1 2 5

Y) T3 Xy, —Xyw, — 73 Xy, 6 Xyw

- Né& yplyete T& TapakéTw ToAudvuna pé Thv dunyuévn poper Tous, v& T& KaTa-
TaEeTe katd Tis @Bivouses Buvuers ToU X kai vk Ppeite T BaBud Tous s TPds X-
o) 4x2—3x?45x—2x%4 T—x—24 3x24 4x?

B) 5x34-3x%4-2x—7x4-3x%—1-2x }4—5x2
Y) ax?+42x4 3axi-—x4 5—4x
§) 2o®x—6a?x?+ 5ax P20t x4
Né& Ppeite 16 PaBud Tédv TapakdTw Tohuwviuwy, ds Tpds X, s Tpds o, @S wpds
a kaf X.
o) 2a3x—a?x?4 3ax?
B) 2a*x—o?x®—5a?x?—Tax4-2x5+4«a
) 2ad—alx + 2ax2—x3
Mok &mwd 1& mohudvupa abrd elvan dpoyev ds mpds a kol X;

I MPAZEIZ £TA NMOAYQNYMA
"AANyeBpiké &Opoiopa povwvipwv

L __21_.___}’E'rr£151’] T& ypdupata TV povwvipwy TraploTdvouv dpibuovs,
6,m1 elmape y1& v wpdobeon kal THY deaipeon dpifipdv, 8& foylowy kal
othv Tpdcbeon kai &paipeon poveovipcwv. KoatahaPaivoupe Aoy &ti:

a) %’ fva &fpotopa povevipwy, & TapaeiToupe Téoo T onueia -
Tfis Tpooféoecws Soo kal Tis TapevBéoes Té TpooleTéwy. “ETol T &Bpoioua

3
(Haxy) + (= 353 ) + G + (+79)
Yp&geTan Mo &mwA& (Smeos eidape kal oty § 2.4)

4x2%y — -%-xy + 5x*4-7y.
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B) Mé& vé& &ponpéooupe éva povavupo &mo éva &AAo, TpoabiéToupe T6
&vTifetd Tou. "ETol Y. Exoupe

4xy—(+Tay?x) = 4x%y+(—Tay?x) = 4x?y—Tay’x
4x%y—(—Tay?’x) = 4x%y+4(4Tayx) = 4x%y-|Tay?x

Anhadt), | doaipeon T&V povewvipwy dudyeton TdAL of Trpdoleo.
"OTtav Aépe dlyePpixé d@bporopa poveovipwy, dvvooupe pid oeipd &mrd

TpooBéoes xal dpoipéoers povewvipwy. “Eva Tétolo dAyePpikd &bpoioua
elven X T

(—3x%y) + (~ax%) =(—2x%y) + (-3%¥),
ToU, peTd &md Soa EiTape TOPOTTAVW, YPAPETAL
(—3x%y)+(—4x%)—(-2x%y)+(+5xy) = (3xPy)+(—4x?)+(+2x%)+
+ (4-5xy)
= —3x%y—4x2+2x%*y+4-5xy
= —x%*y—4x%45xy.
BAétroupe SnAadh 811 Eva dAyePpikd &Bpoioua poviviuwy KaToAT YEl
TéA ¢ Eva TTOAUGVUO.

MpéoBeon moAuwvipwy

2.8. ! Aol Té TroAvcvuua glvon dfpoiocuaTa poveviuwy kol T& po-
vowvupa TrapioTévouy &pifuols, | Tpbodeon TV ToAvwvUpwY B& yiverton
omws kol ) Tpdobeon TV dpBunTik@y &BpoioudTwy.

Mapadevypo 1: (Gx2y—2xy+y?) + (6xy—x2y—4y?) =
= 3x?y—2xy+y?+6xy—xty—4y: =
= 3x?y—x?y—2xy+6xy+y*—4y? =
= (B-Dx%y+(—2+6)xy + (1-4dy*=
= 2x%y-4xy—3y?
Mopaderypa 2: (x3—2x2-1) 4+ (—3x3+4x—T7)+(x*-5x343) =
= x3-2x%-]-3x34+4x—74+x45x243=
= x44x3-3x3-2x25x2+4x—1-7+3 =
= x4 2x3 Tx?}4x-5
MpoxTikd ) Tpdadeon TAY ToAvwvipwy yivetan o elkohe, &v To-
TobeTricoupe T& ToAudwuua TO Eva k&Tw &md TO &AAo Pafovras ToUs
Suotous dpous oty iBia oTAAN. *Etor m.x. &v A,B,I" elvan T& rodudvupa
ToU TapadelyuaTos 2, T6 dBpoigud Tous Pploketcn pé v EEfis Sidman:
A+B+T = (x3—2x2—1) 4 (—3x3+4x—T7) +(x*—5x243) =
= x3—2x2 — 1—
—3x? +4x — T+
+ x4 —5x2 +3=
= x4-2x%-Tx244x 5.
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"As Bewpricoupe Twpa lo ToAuwvupa o of épol Tous elvon &vTife-
Ta poveovupa 8Tres LY TX
3x2y—2xy+y?, —3x%y+4 2xy—y?
Avo Tétola ToAudvupa AéyovTan dvrifeta kai TO &Bpoioud Tous el
Vol TTAVTOTE 8V TTOAUGVULO, TroU of CUvTeEAEcTES Tou elvan undév (pndeviké
nohvdvopo) kai oupPorifetar pé 0. TMpaypaTikd Té TapaTdvw TTOAUG-
vupa Egouv &Bpolopa
(Bxfy—2xy+y) +(=3x%y +2xy—y® = 3xy—2xy+y2—3xly+2xy—y® =
= 3x%y3x%y—2xy +2xy+y iyt =
= 0x%y+O0xy+0y? =
=0
"Av Eva TroAvvupo onueieBel pé A, 16 &uTiBeTo Tou onueicoveTol pé
—A. "Etol m.y. Gv elvan A =3x2y—2xy-+y?, 04 éxoupe —A = —3x%y +
2xy—y?, dnAadn
—(3x%*y—2xy+y?*) = —3x%y +2xy—y?

"Adaipeon moAuwvipwv

9. 'H dgaipeon moAuwvipwy yiveton &mws kai fi dpaipeon TV
&AyePpikddv &BpoioudTwv pé &piBunTikoUs Spous, dnAadn:

I va dpaipécovpe Eva Tolvdvopo B and Eva tolvdvupo A,
npocbitovpe 616 A 16 dvtifero 1ol B.

Hepaderypa 1: "Av A = 3x%y—2xy+y? kal B = 6xy—x?y—4y? ToTe
A-B = (Bx%y—2xy+yH—(6xy— x2y—4y?) =
= (Bx’y—2xy+y?®) + (—6xy+x¥y +4y%) =
= 3x¥y—2xy-4+yi-6xy-+xiy-}4y? =
= 3x%y-+x¥y—2xy—6xy-+y244y:=
= 4x?y—8xy+5y?
Mapaderypa 2: "Av A = x3-2x2-1 wai B = —3x%}-4xL7 161E elven
A-B = (x3-2x2—1)—(—3x3 - 4x | 7) =
= (x3—2x2-1)+(3x%—4x-T) =
= x34 3x3-2x24x—1-7 =
= 4x3-2x2—4x—8.

TMpokTiké ) Siapopd A—B SUo moAuwviuwy Ppioxetar pé TA Sidran
ToU pdbape oTrv pdobeon, BnAadn BéToupe Té6 —B k&Tw &md T6 A. “ETol
Gv elvan A = 5x4—x3-2x+1 kaf B = 2x14-3x34-x28, ypdpoupe
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A—B = (5x*—x3-2x+41)—(2x*+3x3+x2—8)
= S5x4—x3 —2x+1—
— 2x4—3x3—x? 1 8=
= 3x1-4x3—x2-2x+9.
Fevikd, Stav Aéue dAyePpikd &Bpotopa ToAvwwipwy, Evvoolpe W&
oelpd &md Tpocbioss kai dgaipéoers TroAuwvipwy. “Eva Tétolo dpoioua
glven T.x. TS

(4x2-3x) + (—2x—4x + 3)—~(5x*—6x2+x—1)

Meté& &mo oo eimope, katadaBaivouus 6T1 pmropoupe vé Pydhoupe
Tis Tapevbéoes drkohouBhvTas Tous £Efs koavdves:

— '3

i ® "Av umpootd and pio nupévleon Onapyel 16 +, mopareinov- I

[ pe 16 mpdonuo wdtd kai TV mapévleon ypdgoviag tolg

r 8povg g Smog elval. ‘

® "Av umpootd amd pio mapévleon Omapyer 16 —, mupalsi- ‘L
TOURE TO mpooNuo adtd kai thv mapévleon ypdgovrag tolg |
Opovg g pé avrifera mpoonpa.

|
|

"Etor m.x. dv A =4x%-3x, B=-2x24x+43, I = 5x%6x2+x—1,
Eyoupe
ALB-T = (4x*-3x)+4(—2x2—4x+3)—(5x3—6x24x—1)
= 4x2-3x—2x*4x13-5x3+6x2 —x+1
= —5x3}8x2-8x-}4.
To moAvwvwupo abté A+ B—I Pploketon dxopn kol pé T yvwoTi
S1&ratn:
A4B-T = 4x% — 3x —
—2x%2—4x + 3 —
—5x34-6x2— x4+ 1=
= —5x348x%>— 8x-+4

@ AXZKHEEIE

15, N& Bperre & &Bpoiopara TV povewvipwy:
a) 2x, y, —3x, =2y, —x
B) —2x?, —3x, x, 2x, —1
y) 3x*y, —2xy?, 4x?y, —xy?, yix.
16. *Av A=-3xty, B=-x!, [= —Tl xy, A= 12xy, v& Ppefouv ol Siagopés
) A-B  p) B-I y) -A
17. Né& txreréoete Tis mpEers:

31

Wnepromotr|Onke amé 1o lvotirouto EknmaiSeutikng MoNmikrig



22,

Q) 4x3 4 (42x¥) — (=3x3) + (—6x*) — (+4x*)
B) a— (—2B) + (—3a) — (—2a) + (-3B)

. 'Ewlons Tis mwphEes:

o) (-2xy?) — (-3xy) + (+xiy%) — (~TxhyD) + (-xy?)
2 1 3 1 1

0 (=)= (=) +(= Fo) = (+ )= (- )

“Av A = x?—4x?4 3x—1, B =2x-5x?—2x+3, I =4x®+x2—x-2, v& Ppeite T&

ToAvDVUHA
o) A+B PB) A+B+I y) A-B &) A-B+Tl &) [—A—B.
Né& éxteheabolv ol wpdEeis:
o) (2x+43y) — (—x-2y+1) + (3y-2)
B) (5a—2B2+41)—(2a®—3p+3) — (—2a2+4)
Y) (@*x?=3ax?) + (2x*—2a®+a¥x) — (—a?x2+o?)
- ZT6 ToAutvupo 4x4—-5x3—3x2+4 7x—1 v& PéAete péoa of TapivBeon: o) ToUs Tpels
TeAeuTaious Spous pé Té Tpdonuo (—) uTpooTd &éd THY Tapévleon P) Tév TpdTo,
TpiTo, TWéuTrTO Gpo pé TO Tpbonuo (+) umpooTd &mwé THY Tapéveon.

Né& #xtehéoete Tis mpdteis:

&) a—2p—{2a—~(B-3y)}-2y

B) 3x*—{(5x*—x) + 4x*—(2x%*+6)] + (—2x2—5x)

y) xX*~(y*—xy) + [2y*+3xy — (x*+7%)]

8) —3ap + (2p*—a®) — [ap—(c*+P*) + 3a?] — (2p*~a?)

- N& #xreddoere Tis mpders:

@ (2x—3) — [-2x — (x2-2)] — { x*{3x+4—(x*-1)]}

B) a*—2ap— (2u’— [3p*—(a’+B?)—3at]—oB}

Y) 3% (x3— [x— (1—=x?)] + 2x}— {2x*+[x + (x2=3)—3x?]-1}—4

MoAAamAaciaopdés moAuwviopou émi povivupo.

| 2.10. | "As Sole TPdTA WS Ppiokoupe Eva yivéuevo poveoviuwy, T.X. TO

(3x%y) . (=5x?) . (—xy°«
Emeidn) & ypaupoTa mapiotévour dpifuols, EXOUpE oUTIXOTIKE Eva

Ywouevo TapaydvTwy, oTé émolo ioxUel 1 dvTiueToBeTiky kol f Trpoce-
TaipioTikn) iBi6TnTa. *ETol 16 ywousvo aliTd ypépeTan

(3x%y)- (=57 (—xy%) = 3x%y(—-5)x3(—1)xy’x
3(-5) (—1) x:%x%xyyix
= 15x byt

BAémoupe dnAadn émi:

= — -

i T6 ywvopevo povevipov elvar Eva povivopo, mob Exel ouv-

| TEAECTN TO YLVOUEVO T@V GUVIELECTDY Kol mob 16 kOpLo pépog _
Tov repiéyel Gha 16 ypappata, td dnoid Omdpyovy oTovc mapd- -

" yovié koi 16 kabéva pé ExBétn 16 GBporopa 1OV Exbetdv

ToUL.

v
(3/"' a2 ek Py
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*As tpappdooupe TéY kavdva altd, yik vék Ppolue 16 TeTpdywvo f
TOv kUPo &vos povewlpou, Tr.X. Tou —3ax?y. “Exoupe
(—3Bax?y)? = (—3ax?y) (—3ax?y) = (=3)%3x ty? = Ja?x ty?
(—3ax?y)? = (—3ax?y) (—3ax®y) (—3ax®y) = (-3)a’x by* = —27ox y?
levika:
INa va dbydoovpe Eva povavopo of pia dovapun A, DydOvoLpe [ 1
16 ovvteheotn) Tov otfv A dUvaun kai moilanlacidlovpe Eni A 71/
tovg £x0éteg v umappﬁtmv TOU.

*Ag Gsoap'l’]aouus Topa T yivdpevo dvds ToAuwvUpou &l Eva povavu-
o, T.X.

(2x2y—3xy-+5) - (—4x3%y)

*Eme1d1) 16 ToAudvupo elvan &Bpoiopa povewvipowy, propolue vé Epap-
udooule THV &mipepioTiky) 1816TNTa ToU TOAAaTAGCIaouoU s Tpds THY
Tpdobeon, &oTe EYoupe
(2x*y—3xy+5) - (—4x%y) = (2x%y) (—4x®y)+(—3xy) (—4x*y)+5(—4x%y)

= —8x%y2+ 12x4y2-20x%.
KatoAoPaivoupe Aormdv &Ti:

I'é véa noldanraocidoovpe Eva molvdvupo éni Eva povavopo, -3/
noidaniaciaovpe kabe Spo tol moAvwvipev £mitd povdvopo
Kﬁﬁ&:‘(}arouus Té yivopeva mod TpoKlLmTODY.

noMun)\ucr_mapég moAuwvipwy

; 21__1:\ *AgoU T& TroAvmwvuua elvar dBpoiopaTa (Hovewviuwy), T6 yivd-
pevo 8Uo TroAvcwviuwy 8¢ Ppioketan 6Tres TO yivouevo Vo &pifunTikév
&Bpoiopdreov, dnAadn: ‘

INa va nollamhacidoovpe Eva mohvdvopo émi Eva dilo i
noAvdvupo, morramiaciafovpe kabe Gpo 1ol mpdrov ué kdabe g
6po 0D Sautepou Kai npoc@amvpa T ywopevu mo0 TpoKLTTOLY.

"E‘rm Y. Exoupe: (3x%y+2xy2-—x3) (2x‘3y)_
= (3xty+2xyx?) (20)+ (Bxiy+ 2xy*x¥) (-3y) =
= 6x%y{4x%y2-2x4-9x%y2-6xy%4 3x3y =
= 9x¥y—5Sx%y’-6xy®—2x1.
(2x3—x24-3x4-5) (x2-3x+1) =
- = (2x%-x*4-3x+45)x%+ (2x*—x243x+5) (—3x)+
+ (2x3—x24-3x+5) - 1=

33
Wnepromotr|Onke amé To lvotirouto EkmaiSeutikng MoNmkrig






