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MEPOZ TPQTON

KEQAAAION |

ZTOIXEIA MAGHMATIKHE AOTIKHE

1. NMPOTAZIZ.

‘H petatl Tév dvBpdrmaow OUVEWSNOIS YiveTon pE Trpogopikdy T YpaTrTOY
Adyov. Eis iy MpoppoTikny kad 6 SuvtakTtikdy «AOYOS TUVTOUGITATOS PE EvTe-
Aé3s &Aooy TEpIEXOUEVOVY AbyeTon mpotacig.

Els v MaBnuarikiy Aoyikiy kai & MafnuaTika & yéver Becopolipey Tog
Aeyouévas Aoyikdg TpoTdaEls, fiTol TPoTaoEs 81” EkdoTny TEY dTrolwy Suvdpe-
o ko Eva dxpiPdds TpoTrow vt drropovdidpey 611, tkeivo TS droiov alTn ék-
Ppdde, elvon dAnbis 1) yeudts &morAeiovTes &AMV TrEpiTTTCOoIV. Olrew, .y,
TPOTACIS :

«5 Gpifuds 4 elven &prioss )
elvon pic Aoyikny TpdToois, BidTI Ekelvo TO émoiov alimn éxppdle elven GAnBés.
‘H mpéracis :
«5 GpiBuds 5 elval &pYN TIKSS» (2)

elven plor Aoyixn mpdraos, 16T Ekeivo T6 Grroiov aUTn éxppdder elvan weubis.

Al dvwTépw TpoTdoes (1) kai (2) Bewpolvtan dos anhai TpoTdoes, kad-
boov Biv BlvevTal v& ywpioBolv els Suo 0 weprocoTépas  &MAas TpoTdoes.
Tovvavriov 1 mpédracs :

« OF &piBuol 2 kad 11 elven Tp&TO, 3

i omola yapaxTnpiletan ds dhners (elven BnA. Aoyikh TpdTACIS), YwpileTal
els BUo &AAag, fiTol :

«5 &pifuos 2 elvon mpdTosy Kai «b G&p1Bpos 11 elven TP TOSH.

Ar oo # mpdTaos (3) Aéyetan aovbetog TpdTaoIs.

Katd té& dveorépeo els iy Maobnuerricn Aoyiki Seydpeba 61

1) Umdpyer & olvodov &mAdv Aoyikéw TPOTAoEwY (Td oUvohov ToUTo
oupPoAilouev pe L),

2) els &doTny mpdTacy ik Tou L Buvdpeba v dvTioToiyicwpey dvadé-
Yws ToU Teplexopévou TNs Eva kol pévov Eva €K TOV YOpaKTpIoucdY ainog
i wevdig.
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Mapadeiypara mwpoTdoewy Tou ouvdiou L :

1. «To &poiopa TéY towTepikdy yowvidy TavTtds Tprydvou elven foov
mpos plav eUBeiaw - yooviawr (&Andns).

2, «d4+2="T» (yeudns)

TMoapaBeiypaTa TpoTdoewy, af dmoicn &v dvrfkouv eis To L :

l. «r&d Mabnuarika elven mpdoway (rapodoylopss)

2. «tv Tplycvov dmoTeAelTon £k TPIGY ypaupdvr (doagrs)

3. «x 4 10 = O» (Bev Buvduedo vé& dropavddduey &v elvon dAndns fi weudns).

"OTav T TepiexSuevor mds TpoTdoews elvan dAndés, TOTE Adyouer OTi 1)
TpoTACHs EXEl hoyikilv Tpfv A | tpnv aindsiag A.

‘OTav To Teplexouevor mids mpoTdosws elven Weubts, TOTE Adyouer 6T1 1)
TpéTaols Exel Aoytkiv tufy ¥ A npiv alnbeiac V.

[Mopadeiypata :

L. "H mipn &Anbeias Tiis mpoTdoews «b 5 elvan dpynTikds dpiBudsy elvon Y.

2. *H mipn dAnbeios Tfis wpoTdosws «& 3 elvan BeTikds dpiBudsy elvan A,

Tas mpotdoss ToU ouvdAou L mrapioTdvopey ouviBos ué Ta ypdunaTa
P, 4, r xTA. [pdgopey, )., %

p : «& ap1Bpds 135 Afyer s S».

q : «0 dpifpos 125 elven Sroipetos Bix 5.

2, ETAGEPA KAI METABAHTH.

‘H &ia Tiis ypagfis cuvewdnois yivetan pt iy Porfeicy Siapdpwy onud-
TV, TX. YPOMu&Twy, Aéfewv, Qpdoewv, TPOTaoEwY, onueicv oTifews, Sia-
eopwv oupPaTikédv anpdTwy (T.X. IKA), eikdvov, Siaypappdra k.o.x. Td Toi-
aUTe ofpaTe ovoudlopey copfola.

BV yphupe, . TO X, elvan oUpPorov. ZuuPora tmions elven, wy., 1) At
Bis «mrévten, TO « + », 6 &pBuds 15, TO fpwoTnuaTIKOY K.T.A.

“Ev obuPorov elvan Buvatdv v& dmoTedfiTan dTO mEpICTdTEPD OTUATE,
kobév &mro Ta Omoia elvan émions oupBodov. Ty  x + 5, «* — of. ZuvnBus g
ThH TepimTooyy oty TO oUMBolov TS dvopdloper Ekgpaaty.

Méoa el Tas TpoTdoels kol yevikdtepoy els Tds Exppdoels, 1Biws el T
MebnuoaTixg, ebpiokoper Spous i cUuPora, Smrws m.y. «&Bpoiouay, «Tpiycovouy,
«8», « 4 12», «0» xai &AAa mapdpola, T& dmoia Exouv picw kalepiopiviy Kai
povipov enpaciav &g 1o Bépa, 1o dmoiov EEeralopev. Ta TolalTa oUpPola Gvo-
palovtal orabepai.

"Hutopel Spews els piaw Exppaov va Umdpyn cUpPorov, To bmoiov Biv
Exel povipov kal xabwpiopévny onpagiav es T Ekppaaw abthv. TT.y. s THy E-
Ppaciv «b X elval pikpOTEPOS TOU 5» 1O cUpPolov X Biv Exel pdvipov kol kaBwpi-
cpévny onuacgioav. Atv eivan 8nA. 1O X dvopa Evos dpiopévou piBpol. "Edv dues
els Ty Béoy ToU x Tebf) Evag OroloodnToTE QuUoIkds &p1Buds i Evas TPaYBATIKOS
ap1Buds, TéTE TpokUTITEL TPoTaols (&AndNs f) weuBrs). To iBiov cupPaiver &g

6
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Ty Eppaow 2x = 4. ‘Opoiws el ™Y Eppaov x > . Ta ToiaiTa cuppoia
dvopddouey petafintac.

3. TNIPOTAZIAKOZ TYIIOZ (H ANOIKTH ITPOTAZIL).

A) "As életdowper M THY Ekppaoty :
«6 ¥ elvar wikpdTepos ToU 5»
‘H #&eppaots almm &iv elvan TPOTaOS, 5167 Stv Suvdpedo v’ amopavBidpey &
elvar fi pdvov dAndis A pévov yeudis.

MaparnpolUpey Sucws &T1 altn ylvetea mpdTacss, &v el Ty Blow Tis
HETAPANTHS X TomrofeTriowper fva olovBnmoTe TparypaTIKY apibpov. "Av, .y,
QUTIKATAOTHTWUEY T& X B1& Tol 2, 8& mpokUyn Ny mpdTaots «6 2 elvan HIKpO-
TEPOS ToU 5», f) dmrola elven dAndns TPOTOIS. "AV GUTIKATAGTHOWHEY TO X Sk
ToU 7, B& mpoxiyn TéAw TpoTaos «& 7 elvan pikpdTepos ToU Sy, 7] omoia Spews
elval weudrs.

"As Eetdowpey dkdun THY EKPpOTTY

2x=4
‘H &opagis atrh) fumopei v &moPf mpéTaots, dv TS X dvTikoTaoTali pé fva
TPy paTIKOY GpiBudy, .y, Tov 3, dméTe yiveren 23 =4, ) dmola eivan pd-
Taois weubns. ‘H {bia éxgppacis Yivetan &Anbrng TPOTACES, &V 1) pETOPANTH X
&vTikaTaoTali S1& Tou 2.
Al ékppdoers «6 X elvan RIkpOTEPOS TOT 5%, «2X = 4», K.T.A. ovopdlovTal
Tpotaciakol tomor f| dvewktai TpoTdoeis.

Fevikéds : IMpotaciaxac thnog (i avoikti) mpotacic) mic petaPintiic Aéye-
T kGbe Exgpaocig, 1) dnoia nepréyer piav povev petaPintiy kai 1 dnoia petatpé-
netay elg npbéTaocty, Grav 1) retafiny dvriketaotadij and togov otoiyeioy £vig
kabopiopévon cuvdlov.

To ororyelov, 16 dmoiov &vTikadiord TV peETaPANTY, i1 v TPOKUYT
mpdTaois, Abyetan upR T HeTaPANTs. To olvodov Té@Y TG Tiig HETOPAT)-
Tis AéyeTan obvohov avagopic TS weTaPAnTis ToU TpoTadiakol TUTou. ToUTo
oupBoAileTen ouviiBos ut U. Ty, eis Tov TPOTAGIaNSY TUTTOV 2X > 3, fuTropol-
Hev vé AdPuopey i alvodor dvagopds U To ouvohoy 16w TPAY UOTIKGY &p1Budsy:
TOTE, &v f) TIpd TS MeTaPANTHS X elven &p1Buds peyoUtepos ToU 1 Tl, 6¢ po-
xUym mpdTaois dAndrs, &v elvan foos i 1 -%—ﬁ HIKpOTEPOS TOU 1 % B poky-
W mpédTaois weudts.

To olvohov T&Y TG THs HeTaPANTHs, Bik Tas dmolag fvag TPOTaCIC-
KOs TUTrOs yiveTon &AnBis TPOTaCIS, AfyeTan aivolov ain0ziag ToU wpoTaoia-
koU TUtrou. Els Tov TPOTATIaKOY TUTIOV, Tr.Y., 2X = 4, &v Bewpriowuey G ovU-
vohov duagopds T4 olvodov R, Téw TPAYHATIKGOY ApiBuddy, TéTe 16 oUvorov
dAnbelas Tou elven { 2 }.
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Znp. Eimouev &11 ouvnABuws N weTaPAnTh X elvan oToryeiov dvds kabwpiopévou guvéhov,
torw U, To dmoiov dvoudoauey ouvohav dvagopds. Eis Ty mepimreoow TodTny & TpOTA-
aiakds TUTTos Abyetan kal ouvBiikn eig 10 U xai Abyouev &1 1 peraPinty x Swerpéyer o U

Xépw ouvtouias Toug TPOTACICKOUS TUTIOUS e piow peTaPAnTiy, Y.
X, ToUs TapioTévopey pt p(x), q(x), s(x) x.ox. kel T& oUvola dAndelas Towv
&vrioToiyws ut P, Q, S ko

"Av Y. TapaoThowpey W p (X) TOV mrpoTagioxdy Timov 1 1 < x <5
kel AdPewpev o5 ovolov dvagopds TO N, TOTe f| mpéTaais p (2) elven &Andi,
guéd 1) p (8) elvon weubng. To oUvolov &AnBelag ToU p(x) elver P={2,3,4}

*Errions s Tov TpoTagiaxdy TUTov q(x) : 4x = 20 Exopev &t q(5)=4-5
—20, SnA. &Anghs mpdraots, tvdd q(2) =4-2=38, SnA. weubtys TpdTaois.
Sovohov Bt dnbelas Tou elvan TO advodov Q ={5 }.

B) "As fecopfigwper Thpa THY EKQPAOW X > .

“Av dvTikaTaoTHowHEY TO X M 6 kol TO W pt 4 mpokUTrTEl 1) TPSTATIS
6> 4, f omoia elvan &hnbns. "Av Béowuey X = 3 kai w =5 mpokUTrTel 1) Weudng
TpéTOols 3 > 5.

‘H &kopaois X >y AEyETOl TIPOTATIAKOS , TUTIOS ué 8Uo peTaPAnTSS.

Maparrnpolpey §6& &1 Umdpyouy [euyn TiH&v TV peToPAnTRY (&1
16 odvorov R), B1& Tds dmolas 6 TPOTACIOKSS TUTIOS yiveton dAndis mpodTaCIS
kol &MAa [gUyn Ty, i Tag dmolas yiveto Weudng TPOTAOIS.

"As Oecopfiopey diopn THY Exppaoty

«fy mohis X elvon TPWTEUOUOX TOU KpATOUS .
*Av &uTi X Btowpey « ABRvay kol Gl @ «EAAGS», TrpokuTrTEl GANBTS TPOTATIS:
«H ToAis Adiivan elvan pwTedouoa TOU Kp&TOUS ‘EAAGg». "Av dvTi X Bfowpev
«Mirdvov» kai i W «'EAAGS» TrpoKkUTITEL TTPOTATTS WeudTs. Al tkppdoeis X >,
«fy TOAIs X elvon TpwTEVOUTE TOU KPATOUS W, AéyovTan mpotaciaxoi tomor dUo
peToPANTOOV.

Mevikéds : IMpotaociokds thrnog ij GvolkTi) npotacig 800 perafintdv Aéyetar
pio fxepaag, 1| Onoia repréyer dbo petaPinrag kei 1 omoia perarpénetar eig mpo-
tacwy, Gtav oi petafinral dvuketactaboiy and otogeia dbo oplopévev ouvé-
rov. Ta oovola avagopic td@v petafintdv fprnopel kai va tavtilwvrot.

- Els 16 TpdTov mopdderynd pas, X >, kai al duo peTaPAnTal dvagépo-
Tan el TO oUvolov R, T@V mpaynaTikédv ap1Buddv.

Eig 10 P’ mapdberypa N veTaPAnTh) X dvagipeTal ls TO gUvolov T&V To-
Aecov kad 1)y els TO gUvolov T&V kpaTddv TOU KOGHOU.

Xépw owvTtopios oUpPoAilopey ToUs TTPOTATIKOUS TUtTous i BUo pETa-
BAnTas B1&x Tév p(X, W), q(X, ) s(X, ) KoK

*Av p(x, y) oupPohiln Tov TpoTaciaxdy TUTTOV Tou TpwToy Trapadely-
pords pas, BnA. &v p (X, ) : X >y, o1 p (7,5) e &AnBns TpéTacis, &véd
p (5, 7) elvan mpdTaois weudtis.

*Erriong &v q (x, @) : «f) mOAIs X elven mpwTeUovoa TOU Kp&TOUS W», TO-
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Te q (AovBivov, "Ayyiic) elvea dinbfs mpdTaos, &vid q (Pdun, Bédyiov) elven
eubns.

TMopaTtnpoUpey 811 16 oUvorov dAnleias TpoTaciakou TUmou p (X, )
&Uo petaPnTdv elven, Ev yével, Ev oUvolov SiareTaypévwv (euyddv.

ALKHZIEIZ

1) N& terdoete wads fjumopouy va dvopacBour al KaTwWTEPW EKPPACEIS: € — ¥, €TTapPaA-
AnAdypauuovs, «opdny ywvian, «17».

2) N& tletdoete s fumopour va dvopacBolv al tkgpdoers :

a) ‘O 10 elven &piBuds ouvBeTos.

p) 2=4 y)5=342

8) 'O EUxAeibng flto giAdAoyos.

£) 'O x elvan mpldTos dp1Buds,

oT) 2x + 3 =23 D x4+y=5

3) Mveopifopev 611 Udpxer pic pévov Tipfy ToU X Bid ThHY dmolav 2x = 6. Inpaiver
ToUTo 671 TO X eiven oTabepdv eis THY Ekgpaow 2X =6 ;

4) Zrabepal, al omolan elvan dvdpaTta ToU alTou TpdyuaTos, Aéyopey 611 Exouv ThHY
avrfy TipAv. TLy. «O» kai «2 — 2». N& ypdyeTe mévre otabepds, ol drolan vé Exouv Ty Tipfy 6.

5) ‘Ymépyouv &paye mpoTaciakol TUTol, ol dmoior Siv yivovten dAnbeis TpoTdoeis
Bi1& kappiav Tipny THs peTaPAnTis Twv ; 'EfetdoaTe ToOV % = 2. AdoaTe fva [5ikdv cas TTa
p&Sarypa. (A&Pete s olvohov Gvagopds Tis peTaPAnTiis 1O N).

6) “Ymdpyouv mpotagiaxel TUmol mds peTaPAnTiis, ol omoior yivovtan &Anbeis po-
Téaoeas 51' Shag Tas TipGs Tis peTaPAnTiis Twv. TMpogavis Tap&berypa @ X 4 X = 2x, dmou
x € R.

Né& e0pete &v 1Bikdv oas Tapdberypa. s dvopdlovran al lodrnTes, dmws ) X + X = 2x

7) Aidetan 6 poTaoiakos TUTros p (X) ¢ 2x = 10 kal olvorov dvagopas T R. N& elipete
TO olvohov dAnBeios P Tou mpotaciakou TUTOU.

8) Aibeton 6 mpoTaoiokds TUTTOS X + = 5 kal oUvohov dvagopds TGV peTaPAnTOY
T6 £=1{1, 2, 3, 4, 5}. N& edpete 16 ouvohov &Anbeias ToU TpoTagiakou TUTTOV.

9) Aibetan 6 mpoTaociokds TUTos q (X) 1y =x + 1, dmou x, y elven oToryeia ToU
R. N& ebpete 6o {eiyn B1& T dtroia q (X, W) yiveTar dAnfns mpdTaois kai 0o 1 Ta dmoia
yiveTan weubns. .

10) AiBeron & mpotagiakds TUmoes p (x) 1 x' — 25 = 0.

N& Opicete oUvolov dvagopds Tou kai TO dvTioToiyov guvohov dAnbeias Tou.

11) AiSeton & mpoTaciakos TUwos «f) wOAs X ebplokeTan els TOV vopdv yw)n. Tuvora
dvapopds : Tiis HeTaPANTHS X TO olvohov Ty ToAewv THs ‘EANGBos, Tis peraPAnTis ¢ TO
aUvolov TGv voudv Tiis ‘EAAGBos. Na& edpete Tpia [edyn Tou ouvdhou dhnbeias Tol mpoTa-
OlKOU TUTTOV.

4. TNOZOAEIKTAIL

A) Tvopilopey &mo Ty "AhyePpav 61
x+1)2=x*+2x+1, émov x € R
Mvwpilopev €mioms o071 & TpoTOOIOKOs OUTOs TUTOS W&S HETOPANTTHS
yiveton dAnds mpdTaois Si1& kdle Tipfy Ths petaPAnTns X, THY Omolow Tiudy
AapPdvoper &md 1O olvohov R, T&v mpoaypaTik@y dpiBudv. Mé &Ahous Ao-
yous TO ouvohov dAnBeics ToU TpoTaciaxkoU TUToU TouTileTon pé TO  ouUvoAov
dvapopds Tou.
9
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ZUpPOMIKES YpAPOUEY TOTE :
Yx(xeR):(x+1)2=x>42x+1
kai SiaPalopev :
«Micx k&fe x, TO Smolov X dvrkel els TO R, &Anfeler omi
(x+1)?*=x>4+2x + 1.

Té ocUpPorov V' BioPdaleton «Bid kdfe..» ) «B1) SAa Td..» kol AéyeTon
kabolikog i yYEVIKOG mocodeikTg.

Emions ¥x (xeR) :x-x=0

HutropoUpey Aormdy, dtov ExXwuey TpoTaciakous TUTous, Téy dmofwy To
agUvolov éAnBeias TouTiletan pé TO olvohov dvagopds, VA TROTEOTWUEY TOV
yevikoy TocoBeikTny.

B) *As #feTdowpey TWPX TOV TPOTOTIOKOV TUTTOV

pX)ix+3=8 (xeR)

Maparnpoupey 886 6Tt p(x) Btv yiveton dAndng podTaos Bia kade Tipfy
THs peTaPAnTiis, &wd O R, 816, ™)., p (1) = 4, EnA. mpdTacis yweubts. AN-
A& 16 olvohov dAndeias ToU TrpoTagiakoU TUTTou X + 3 = 8 Bév elvan TO kevdv.
TMpdoyport = p (5) =8, dnA. dAnbns mpdTaois. »

Mp&gopey oupPolikéds els THY TepimTwow TAUTNY :

Ix(xeR):x+3=8
kol BioPalopey :

«Ymépyer ToukdyioTov & X, TO dmoiov x dvrkel eis TO R, ToioUTov doTe
v& &GAnBeln x + 3 = 8».

To ouuPorov 3 Aéyetan Drapilakdg mosodeiktng xai SiaPdleton «imrdpyet
ToUAGy1oTov Ev..» T) «Bi& pepIkd...)

"Hutropoupey Opoiws v ypoapouey

o I3x xeR):x+1>5

P) 3x (xeR):x=—x

Y) "Av T ovopdowpey TO guvolov T&Y Tplywvwy, TOTE

3x (xeT) :x loomAeupov

“Qore : "Otav els éva TpoTaoiaxdy TUTTov TO clvohov dAnfelas Tou efven
yviotov UtrooUvohov TolU ouvdlou duagopds, ToTe Buvdpela va TTPOTEOTWHEY
Tov Umapliokoy oooBeikTny.

MevikcoTepov Trpémel va& yvwpilopey & &fis :

TToAAdxis S1& vd SIoTUTTOCwWYEY TPoTéoels, of &Tolcn XANOIloTToIoUYTMX
gls T&d MaBnuamikg, kduvopev Xpfiow Tév mooodektdv. O mwooodeikTal mwpo-
TdooovTal TpoTaTlaKkdY TUTWY, OToTE olUTtol kedioTavTal TPOTATELS T) povov
dAnBets T wovov peubeis.

Olrew, X A wpéTaois WX (x e U) : p(x) clvon pia Aoyixny wpdTaos,
kaBboov aUTn AcpPdver Tiwny SAnlilas A &y, kad pdvov v, TO aUvohov &An-
Belas Tns P TadTileTar pE 1O oUvoAov cxvcchopc:gl (6méTe 0 Pe = @) xad Tipty
SAnBeias , £&v, kai povov édv, TO P elvan yvfjolor Umrogtvoicy Tou U (&mdTe T

Pe # ).
10
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*Emions ) mwpoTaos 3x (x eU) : p (x) elven pia hoyiny mwpoTacs, xa-
Booov alrrn Exer Tipfy &Anbelas A, v, kol povo éw, TO ouvoloy dAnBelas Tng
P 5tv elvan 1O kevdy, kad Tipfy dAnBeias Y, &&w, kai povov v, TO gUvoAov P elven
10 & (émoTe 10 Pe =U).

Ilapadeiypata :

. "Av p(x) : x+1>3 kal U=N, Tére

o) Wx(xeN): x+1>3 hoppdver Tipfy SAnleias ¥, Sicm P =
=L 3045 5,6, o) (€ W,
B) ax(xeN): x+1>3 Aaupdva mipiy &hnbeias A, Biom P =
={3,4,56,...}# 0
2. "Avp(): X2+ 1< 0kl U=R, TO7¢
@) ¥x (xeR) : x2+1 < 0 AauPdver Tipfy &Anbeias y, Biom P = 2.
B) ax(xe R) : x* + 1 < 0 AapPdver Tipny dAnbeicg , Bidmt P = &
3. "Avp (%) ¢ x242x + 1 = (x 4 1)?, ToTe
a) VX (xeR): x242x + 1 = (x + 1)* &xer Tipfv dAndeias A, Bid-
T P=R
B) ax(xeR) : x4+ 2x+ 1l =(x + 1)*Exa mpfv cAnbeias A, Bi1oT1
P .

AXKHZIEIZ
12) N& tetdoete &v elvan &Anbis §i weubds &1t

) Wx(xeN): — =1 B) Wx(xeR): (x+1)P=xt+1
Y) 3x(xeR):x=x+2, 8) qx (x:e R)ixd0
ax(xeR):(x+12=x"4+2x+1 aT) ¥ x (X€R) :x=—x

13) N& ypnowormoroete katéAAniov mooobeiktny els Tous kdrwd mpoTaciaxous
TUTTOUS !

a x #x+1 B) xt=x
y) [x]l=x §) x—1(2
&mou olvohov dvagopds Tiis peTaPAnTiis elven 16 R.

5. EYN@ETOI IMPOTAZXEIE.

Eis v kafnpepwiyy oulftnow xai els Ta Mafnuarika 8&v ypnoiuormor-
oUpev povov GirAds TrpoTdoels. ZuvhiBws Tas &TTAGS TTPOTACElS OUVBEOMEY META-
€0 Twv pt Bi&gopa ouvBeTiXG, Tr.X. «kaiy, «eiTey, «fi», «dx», «ddv. .., TOTE.. .»
KT kol oynpoTilopey ko’ ooV TOV TpdTOv véas TrpoTdoels. Tas TolaUTos
TpoTdoels Svopdloper ouvBitovg mpotdosic.

6. H LYZEYZIL AYO [TPOTAZEQN.

‘O &mhovaTepos TpoTros ouvbioews SUo TpoTdoewy elvan 1 olevtlg, Ko-
T& THY OTrolaw EkguwvolUuey f) ypdopey aUTas waldy, ué fva kel petoky Tov. TLy.
Imrd Tag &mwAds mpoTéoes : «'O Clwdwns elvar pafnTrsy, «6 KbdoTas efvan kn-
roupdsy TpokUTrTel pé THY oUleuEiv Twv 1) ouvleTos mpodTaOIS !
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«0 "lwdwns elvan podnhs kol 6 Kadoras elvan knmoupdsy.

‘H oUleutis 8Uo mpoTdoswy &moTehel mpdTaoiy kol Emopévass B elven
Hovov &Anbns 7 povov weubns.

Agyopelo bm 1M odleviig sivar ahnlig povov drav kai ai 8bo svvictdom
npotdoerg sivar avyypovag ainlsis, dhlog 1) o0levElg sivar yevdic.

‘H aulevtis .., «d Zawxpdrns fiTo doTpovopos kol 2 + 3 =5, elvar weu-
b5, &wdd 1) oulevtis «2 +3 =5 kai 2 > 0» elvan &AnO7s.

‘H oulevtis Blo mpoTdoswy p kad q oupPoliletar @ p A q.

To oUpPorov A SioPaletanl «kai» kad Adyetan oopfoiov tiig oulebkenc.

Mpoottate : 16 gUpPorov A yxpnoipomoleiton pdvov Sict va ouvdéy po-
T&oels. Atv emiTpéTETOL LY. v ypdywuer «3 A 2» T «6 KdoTtas A 1 “EAévn.

7. IMINAKEE AAHOEIAE.

A) Eis thv Mafnuarikiy Aoyikny 1) TepIoOSTEPOY X PTOINOTTOIOUMENT) pé-
BoBos mpds elpecw TG (Aoyikdy) Tipdw TGV ouvBéTwy TpoTdoewy elven Bxei-
vn, KoTa Ty Omoiav dvarypdgousy Shas Tas SuvatoTnTas dAnbols f weuBous
TWV oUNOTWE®Y TpoTdoewy Kal Tijs TpokuTrTovsns ¢E alTédy cuvBétou Trpo-
TaoEws Uo popeny Tivakos. ‘O TolouTos Trival P\é'ye-rcx: ouvnBws rival (hoyikdv)
Tpdv N nivel alnlsiog.

'ATO Evar Trivaka dAnBeias fumopoluer v SiamioTdowyey pt Ev PAépna,
gav pia oUvdetos TpdTaols elvon dAndis 7 weudts, dTaw yvwpilwpey, 61 ai Tpo-
TAoEl, TOU THY &moTeAoUv, elvan dAneis 7 weubeis.

Katwtépw PAémete Tov mrivaxka dAndeios &1 Thy mpdk THs culeltes SUo
TpoTdoewy p kai q. Eis Ty mwpiyTny ypaupty ToU Tivaxkos PAémopey &T1 i oU-
levlis p A\ q elvar GAnBns povov Stav kad al Yo ouvioTdoal TpoTdoess p, q lvat
ouyxpovws GAnBels. Els Aas Tds SANas TepimrTddoEs 1)
oUleutis pAq elvan weudris. TouTto EBéyBnuev dos &hnbis, p q p/Aq
81071 ouppovel kol pé TTY évopaciv pas. e ] e

B) Kot’ dvahoyiav mpos Ty ouleviv dlo poTd-
ogwv TuTopoUpey va teTdowpey TNV ouleutiv Blo dvol-
KTGV TrpoTdaeddy, p (X) xad p (x), Thv 6moiav 8& oupPo-
Aifwney pé p(x)/A\G(X).

"As A&Poopev Ev TrapaBeryua :

"Eotw 611 p(x)elvor : x2—5x+6=0 kad q(x) : x—2=0.

Toéte p (x) /A q (X) elven :

(x2=5x+6=0)A(x—-2=0), U=R.
“‘Otav X = 5 1) dvwtépw oUlevtis petarpémeTal gis ThHy EEfs oUvBeTov TpdTaoY ¢
(5:2—5546=0AB+3=0)
) omrola elvan Wweubdtis, 81611 kdbe pla &d Tés ouvioToas TRPOTATES elvan Weubns.

"Edw eis ThHy dveotépw oUlevtiv p (x) A q(x) Béocpev x =2 TOTE TrROKU-

TTEL ) MPOTCTIS :

<€>>
<> <>
€€ <>
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(22-5-24+6=0A02-2=0)

7 omoia eiven dAnBns, 51071 k&b pic &md TaS CUMICTDTES TPOTATEIS £lvan dAnBs.

TATTO TO dvewTépw TapdBerypa yiveTan avepdy ETi TO oUvolov dAnBeias
Ths ouledtecrs BUo duoikTdv TpoTdoewy p (x), q (x), TO dmolov oupBoAilouey
x| p(x) A q(x) ), dmoteheitan amo ékeiver T& oToiyxeia xell (ToU ouvdrou
dvagopds), Ta Omola dvrkouv ouyxpdvws els TO oUvolov P (auvorov dAnteias
Tiis p (x) ) xai €l TO oUvorov ) : (oUvohov hnbelas Tis q (x) ), SnA. &mo T
oToiyela, T& omoia dufkowv i Ty Topny P A (),
"o x| p &y Ag ) =FEnQ.
Mpdypat els TO TponyoULevor Tapdbeiyua Exouey

{X|X2=5x+6=0AXx=2=0}=1{23}n {2} = {2

8. AIAZEYEIL AYO IMPOTAZEQN.

A) "Otav mapabécwuey 8o mpoTdoels fv ouvexeia pé TO ourBeTiKOY «f»
f 1O «eiten peTaty Taww, Abyopsy &1 éoynuoTioouey Tijy SalevEy TG Blo Tou-
TWY TTPOTATEV.

MpooétaTe .y T&s kaTwTEP Tpeis auvdéTous TpoTdoers.

1) “H ’EBuikry Tpdmela mpooAauPdver dmoAuTnpioUyous Tou Nupvaaiov,
oi omoior yvewpilouw MadAika gite "AyyAid.

2) O& dpioTevow els T& MafnpaTika site els T Quoikd.

3) Ba Umédyw &is TOV KwnuaToypdgov §j B& peivw eis TO gTriTI

Eis Ty mpartny mpdTacw sivan govepov 6Ti 1y Tpdmela Bév droxAeieTal
v& wpooAdPy &moluTtnploUyovr Tou Mupvaciou & omoios va yvwpiln FeAid
kod ‘Ayyhikd. "Emrions eis Thy SeuTépov mpdTaow & SuAdv Siv drorhelel ETi
evBéyeTan va dpioTelon kai els T& MabBnuaTikd kai els T& Guoikd.

Eis v Tpltnv mpdTaow elvan pavepov 611 6 OA&Y 8 wpdln v ék TGV
SUo : fj B& Utrdyn el TOV kwnpaToypdgov T 8 peivy gls TO omiTi. Katd Tal-
Ta drav Adycwuev «p 1) g» B& évwooUuey fi pdvov p elven &Andng f povov q elven
GAnos.

Eis tnv mpaitny kol Seutépav mepimTwow N pia tovkayietov kai Evdeyo-
névag ai 800 npotaceig eivor aindeig. Aéyopev ToTe OT1 Eyouev EykheisTiknv
dualevErv A, amAds, daleviiv kol k&pvouey Xpfiow Tou «elten s ouvBeTikoU.
2UpPodov Tis EyrAeloTikfs Sialelicws elvon 1O \/, TO dmoiov SiaPddeTon «eite».

Eis Thv mepimTwow ToU Tpitou dvwTépw mapadelypoTos to cuvBeTikov
«ipy ypnowonowcitar pé v Evvolav Gt 1| pia p o vov arnd tag mpotaceg si-
var aindig, kei § dhin slver wevdijc. Els tiiy mepimtwow odtiy Aéyouey 8T
N Biafevtis elvon amoxherotiki. ZUpPoAov Ths dmoxAeioTikils Sialevlecos elvan
TO0 V, TO omoiov SraPaleTan .

Enp. Eis thv xaBnpepwnv ouihiav xpnowwomrolovpsy, BePaics, THY Aékw § pé ity
onuaoiav. *AAhoTe, Stav Abywipey «p T @», évvooUpey 6T1 pia kKai povov pio &md Tas TpoTdoes
elven &Andns kal &AdoTe &1 pia tovkaxietov TpdTaois elvar dAndns xal mbavov va eiven kai
ai §vo.
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Eis & MaBnuaTikd Spews Biv Buvdpela vk ypnoiomojowyer To «f» pé SrrTiv onua-
aiav. Tlpémwer v yveopifeopey EmakpiPéss Ti éwoolpey dTav Adywpey «p 1 q»
Meapadeiypora (fykAeotikis) Sialeviews @ p\/q (p eite qQ)
o % elven pnTods eite & -2 elvor BeTikds.
2) & 4 elven BioapéTns ToU 5 gite & 3 elvan puoikds.
3) 6 4 elvan Bicapétns ToU 8 eite & -3 elvan &prnTikds.
Al dvwTépw Blafelles elvar dAnBels mpoTdoels.
1

4) "H Bidlevtis : «6 3 elvon dpunmikos eite 6 7 elvon  dképaios»  elvan

yeudrys, Bidmi du@dTepan of ouvioTéoan TpoTdaes elvon weuBels.

[livaE (hoyik@v) updv tiig (Eykheiotikiic) dralevtems : p\/ q

p q |p\Vq Anha®h 0 Sualevkic p \/ q sivar yevdig pévov drav
TT A kai ai 8%0 ovvisrdom mpotdceig slvan yevdeic. Eig 6-

A v A hag tag Ghhag mepintioeg elvar @indic.

Y A A

i g it L

Tepodeiyporra dmokAeioTivfis Siadevlecss : p V. q(piq)

1) 6 =3 elven quokds §y & % elven OeTikdg

2L ) —:);— elvan dépatos f & —3 elvan &punTikds

3) 6 2 elvar Broupétns ToU 5 7 & —2 elven Betikds

4) 6 5 elvan guoikds 1§ & —5 elven &pvnTirds.

Al 8o mpéTan dmrokheioTikal SialevEels elvon &AnOels, &vd al 8Uo Teheu-
Tado elvar WeuBels.

IMivag (Loyik®v) tpdv tiig (aroxherstikiic) Saledlems : p vV q

p q |pvg Ankadn i Swalevtic p vV q civar dinbig téte Kai
A T noévov tote, drav N pia pévov and tag cuvietdoag
A ¥ A npotacerg elvan ainbic.

= A A
3y e ¥

B) Kar’ dvohoylow wpos iy Sidlevtv 8Uo mpotdoewy fumopoipey v
tterdowpey Ty Siéleutv SUo dwoikTdv mpoTdaewy p (x), q(x), THy dmolav B
ouuBohilwpey p(x) \/ q(x).

"As APy Ev Tapdderypa :

“Eorw &mi p(x) elvan : x*=5x +6 =0 kad q(x) : X + 5 =0. Tére p(x) \/ q(x)
elven :

(x*—5x+6=0)\/(x+5=0), U=R
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‘Orav x = 5, 1) dvwTépow Si&leutis petorrpémeran els Ty &g olvleTov TrpdTao
(B2=554+6=0\/(5+5=0)
7 dmolea elvan weudnys, 5161 k&be pia &mrd TéS cUIoTDOas TrpoTdoElS efvan Weudis.

"Edv X = =5, 1) dvwTépw Si&levtis dvoikTddv TrpoTdoewy YiveTa :
((=5)2=5-(-5)+6=0)\/(-5+5=0)

1) &mola elvan dAndrs, B16m 1) Bevtépa TpdTaoIs elvan dAnds. “Emrions, &v x = 3,
TéTE ) Bidlevis yivetan :

(3#-5-3+6=0V(3B+5=0)
7| &mola elven dAnns, S10T 1) TpdTN &TMO TS cwvioTdoas TPOTAoES Elvan
&Anbis.

Korahfyyopev Acimodv el 1O Etfjs oupmépaoua @ T& oToixeia ToU ouvdhou
dAnbeias Tfis ocuvbéTou dvoikTiis TrpoTaoews p(x) \/ q(x) elven ékeiva TG oToI-
Xela ToU ouvdlou dvagopds, T& omrola dvfikouv els TO ouvohov dAndeias P This
p (X) fi els TO olvohov dAnbeias Q Tijs q (x) fi dvrikowr kai els T Blo cUvoda
P kal Q. M &\has Atteis TO ovwvorov dAnbeias Tis p(x) \/ q(x) elven 0 Pu Q.

ZUpPoAIKs BICTUTTWOVOUEY TO CUUTIEPOOUA ToUTo s Etfis :

{x[p)Va®}=PuQ

M Koat’ dwodoyiav mpds Ty dirokAeioixny Siélevtv BUo mpoTaoewy
BuvdpeBa va 2etdowpey THY &mokAeloTikny S1alevtiv BUo TrpoTaciakdy TUTWY
p (x), q (x), Thv 6molav 8& oupPolilwopey pé p (x) V. p(x).

Elven pavepdv 811 16 ouvodov dAnbeias Tijs p (x) V. q(x) &moTeheiTon &mwod
gkelva T& oTolyeia ToU ouvdhou dvagopds, T dmoia kabioTouy ThHY p (X) dAn-
67 kad Ty q (X) weudfi TpdTaow Kol fxeiva T& oTolkeic TOU ouvOhou Swopo-
p&s, Ta omoia katioTouy THY p (X) Weubf kai ThHY g (X) GAnBR, SnA. elven TO
olvorov PUQ —PNQ #, émep 16 ald, O ovorov (P —Q) u (Q —P). Zun-
PoAikés TO cupTrépoopa BiaTuTTdveTan s LTS :

{x|[p®V¥.q®} =PuQ-PNQA (P-Qu (Q-P)

Iepaderypa :

"Eotw 6T InTelton 1O {x|x:-5x +6 =0V x®—6x -+ 8 =0}, dmov
olvohov dvagopds elvenr 10 R.

*Exouev P={2,3}, Q= {2,4}. ‘Ewopévaxs: PUQ = {2, 3,4} xal PNQ
= {2}. "Qore : PUQ—-PNQ = {3, 4} xal

{x|x2=5x+6=0V x*—6x+8=0}={34}

AZKHIEIE (%

14) N& Beltete 611 al oulevtes p A q xad g Ap Exouv T&s adrds Tipds &Andeias.
15) N& &eitete 6m1 ol Siakeltes py q xal qV p Egow Tas aUTds Tipas dAndelas.
16) Né& Siarumdroete AekTikéds Thv aUlevtv kol iy Sidlevtw Tév kdrwd mpoTdoecwy.
a) 'O [edpyros elvar &ypotns. 'H "Ayyehik elvan olkokupd.
B) Al elfeicn alran elvan wopddAnhor. Al elfeicn abrton TépvovTal.

(*) *And 7ag mpotewopbvag doxhaei el o Kepddatov I Ba Sifwvrar Some watd iy
vplow 100 Bi8doxovroq dmmtolvran Stk Thv tumédwoty éxdomig évéThTog.
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17) N& oxnuatioere Ty oUlevbv kal Siafeufiv Téw KATWTEPW TrpoTdoewy. "Emeata
v& dmogavbiite mepl Tiis dAnbelas f ph TEY ouvBéTay TpoTéoEwy, ToU B& TpoKUyouY.
a) ‘O ZemwtéuPpios Exer 30 fuépas. ‘H EPbopds Exer 8 fpepas.
B) To 3 elven pikpdepov ol 4. To 4 elvan pikpdrepov ToU 3.
¥yl =6" 21 =37
8 54+1=5 8+4+1=10 ;
18) N& oxnuatioete Thy oulevtv kai Br4fevtiv TGV KaTWTEPW AVOIKTEY TTPOTETEWY,
Né& elpete dxooUbus Té ouvora dhnbeias T&y cuvBETwy GUOIKTEY TpoT&oEwY, ToU B4 Trpo-
KOyouv. (ZUvohov dvapopds Té R).
o) Xx+2=0,x2—4=0

B) x*=0, x=2
Y)X*—8x+12=0, x3—5x +6=10
&) x 730035

) x—8=0,x)5
oT) X' —4=(x+2)(x —2), x2—1 =x+1DMx-=-1)
Els Ty &doxnow y) va elpete kal T6 olUvohov dAnbeias THs dmokAe1oTIkfs  Bralevtews,
19) ’Edw o, P elvar mpaypatikel &pifipel, TéTE | TpdTaos a-f = 0. SiaTurdveTan
pe plav Sialevbw. Toia elvan abrd Sradeutis ;
20) ’Edv o xed B elvan mpayuarixol dpiuoi, Téte §) mpdTacts of 4 p* =0, SiaTuTrco-
vetan pi plav_oUlevtw. Mol elvar adrd f) oUleuis ; i

9. APNHZIE.

A) ‘H &pnais Siaptper &md T mponyouptvas Tpdtes Tis SialetEews
Ko ouledteas kord o 61 elvan povopehig pdtis. *Edw p elvan pla mwpéraots,
| &pvnois Ths p elvan pia véar (olvdeTos) TpéTaocs, | dmola Exer dvtibeTov TI-
piv cAnBelas. "Edv, r.x., 9 p elven dAndhs. 1) &pvnois Ths p elven weubts kal
gw 1 p elvon weudns 1) &pynois s p elvon &AnBis.

‘H &pvnois mas mpotdoews p oupPoliletan wé ~ p ka SraPaleran : oy p.

Hopodeiypata :

lov, p : 65 elven puaikds dpifuds.

~ p: X1 65 elvon puoikds &piBuds =6 5 Biv elven guoikds dpiBuds.

Zov. p : & 2 elvan dpunTikds &pifuds.

~ P81 6 2 elvon dpunTixds &piBuds = & 2 Btv elvon &punTikds dpiBpds.

3ov.p: 243=5

- ~p:i243#£5

4ov. TO &Bporouat TGV &mOAUTWY TIHEY TGV EowTEPIKEY yooviddv Evdg
Tprycvou elvar 180°.

~p: 10 &poloua TEY &TOAUTWY TIMGY TGV ECWTEPIKGY YWVIGY Evds
Tprycvou Sev elvon 1800,

IMiveE dinbeiag tiig dpvijoewg ~ p

P | ~p
AW
LA
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Ynp. Opaomikdds o dpvhoes &y &mAGY TpoTasewy oynpaTilovTon auv-
Beos Bicx Tiis ToapepuPoiiis fvos Gyt (7} 88v) els Ty karddAniov Béo.

IMopadeiypata :

lov. p: & 8 elvan TéAetov TeTpdywvov.
~p:06 8 Bty elven TéAe1ov TETpdywvov.
20v. p @ Kdfe TeTpdycvov elven dpBoycoviov.
~ p: Kébe terpdywvov Btv elven dpboycoviov.

To ouvnBéoTepov opdiua, TO dmoiov yiveton kaTd TOV oyXnMUaTIONOY TS
Apvrioecs pids Trpb'rc'xcscog &tres, Y., | «"Okot oi podntai adtiig tiig tatewg
Gyamobv v I'eoperpiavn, elvar va eiTropey «kaveig pantig eig adtiy v ta-
Ewv dgv ayana v l'toperpiavn. Al dvwTtépw TpoTdoers PePaiws tv cuppovolv,
GAN& Btv elvan ) pia &pvnois Tis GAAnS, 8161 gvbéyeTon va efven kad af SUo weu-
8ets. A1t TouTo elven TPOTIHOTEPOV £l§ TAS TOIQUTOS TEPITITLOES VX OXTHOTI-
{wopev Ty Gpynow AekTikés pé 1O : &1, Els 10 dvewotépw Tapdderypa Aormdy 8
elmooper : &yt GAat of pobnTal aUTiis Tis Tdlews dyamolv T Mewperplav.

B) 'Edqv p (x) elven pia dwoikth) mpdTaois, ToTE f) dpynols auTiis oupPo-
AileTon pé ~ p (x).

Edv &k This dvTikaTaoTaoews Tou X 817 évds oToiyeiov Tou guvdlou dvo-
popds U els THv p (X) rpokuTrTn TrpdTacis dAndhs, Bid Tiis &vTikaTaoTdoEWS
ToU X 81 ToU a¥ToU gToryeiou eis THY ~ p(x) mpokUTrTel TpdTacls weudns. "Edv
& Tis dvTikaTaoTdoews ToU X gl p (X) 81’ tvds gToxElou ToU guvdhou dvago-
pds TpokUTrTY TRdTATIS WeubTs, Sk TRs dvTikaTdoTdoews Tou X els THY ~ p(X)
81 ToU aUToU oTorxeiou TrpokUTrTEL TPdTaOIs dAndns. “QoTe TO oUvolov dAT-
Beias 1fjs ~ p(x) &moTeheitan Eb éxefveov  TdV oToryeiwv ToU U, T& dmola Bv
dumkouv els TO oUvorov dAnbelas P, Tiis p(x), Emopévews B& dvfikouv els T
oupTAnpwpaTikdy Tou P ds mpos U, SnA. o Pe .

SupPohikdds SiaTuTr@vopey TA duwTépw s EEfs ¢

{x|~ p(x) } = P¢

*Eotw o Topderypa ) avoiktn) mpoTacts p(x) @ x* —4 = 0 kai guvolov
dvogopds 16 R. To ouvorov dAnBeias tfis p (x)elvon 70 P ={2,-2}. Td
gupmAnpwpaTikoy ToU P ds wpos Relvon 10 Pe= {x | x # 2Ax # — 2 }. "Qae:

(x|~ PO} = (x| x# —2xai x# 2},

10. H APNHEIIE MIAL LYZEYEEQE.

"EoTw 6T1 Béhopev va oxnuaTicwuer Thy dpynow Tiis ouledtecs :

«6 A elvan farpods kad 6 B elvon Si5aokatosy.

“Omress tpdBopev ( § 7), Bidx v elrepey 6m1 1) mpdTaos alrn elvan yeubis,
Tepémel ) pia TouhdyioTov & TAS CUVIOTWONS TTPOTATES var elvan weudris.

O eitrwper Aolmodv :

«O A 8tv elvon forpos eite 6 B 8év elvan Bi6&okahos».

"As APwuev Ev &Aho Tapdderypa :
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«O& kepbiowpev els TOV dydva ToU PoAeU pé Thv dudda ToU Mupvaciou A
kai 8& kepSiowpey els ToV &yddva pé ThHY 6pdda ToU Mupvaciou By,

Aia v& oxnpaTiowper T dpynow Ths dveTépw oulellews elvan povepdy
&11 Tpémrel va elTroopey @ «Atv O kepSiowuey els TOV dydva POAEU pE ThHy dudda
ToU [Nupvaoiou A elte Bév B kepdiocopev el Tov dydva pé Ty dpdda Tol lMu-
pwaaiou By.

‘ISou Ev TpiTov Tapdderypa &md & Mafnuomiké @ CEdw o kad P oelven
TpaypaTtikol &piBuoi, TéTE f| TpdTaCIs o + P2 =0 BiaxTuTrddveTOn W THY oU-
leviwv a=0A P=0. ‘H &pvnois 15 o® + P2 =0 elvar o« + B2+ 0 kai SioTu-
eoveTon pE Ty B1&eviiv a# 0 elte P # 0. AnAadn:

~(x=0AP=0) elvoa (x# 0V p#0)
Elven Aovdv gavepov &1 1) &pymais Tis p A q elvar ~ p v~q. To mpaypa
kaBioToTon capéoTepov &TO TOV KATWTEPwW Tivake dAnBeics.

p q ~p | ~q |pAgq|~(PAQg|~pV~g
A A ¥ ¥ A ¥ ¥
A e A Y. A A
¥ A ‘ A ¥ ¥ A A
i i A A ¥ A A

|

"ATo Tés BUo TeAeuTaias oTNACs Tou Tivakos gaiveTal 6T1 1) &pvnois Tiis
p A q kai 1) Sialevtis ~ p V ~ q &xouv Tds aUTds Tipds dAnbelos. "Emrions oa-
péoTepov paivetan &md Tas oThAas Snv kai Tnv &1, dtav | p A q elvon &An-
Bs, ) (~p V ~ q) elven Weubns kad éTav N p Aq elven yeubrls, ) ~pVm~q
elven &AnBns. ‘Emropéves 1y pla elvan &pvnois Tiis &AAng.

Zupmépoopa : ~ (p A q) el : ~pV ~ q
11. H APNHEIZ MIAL AIAZEYZEQE.

"As AGPoopey TAS TTPOTACELS :

p:d A elvan farpds,

q: 6 B elven Si5&okahos.

‘H Biddevtis ardov elvan :

PV g: oA elvan latpds eite 6 B elvan Bib&okados

Efvon eUkolov v& tworjowper &T1 f &pvnows Tiis p V q elven : & A Biv
elvon loTpos kai 6 B Stv elvan S18&okahos.

"Qote~(pV Q) elvu: ~p A~q

150V v mopdderypa &md Td MafnuoTikd :

Edv o kai B elvon mrpacypartiol dpiBpol, TéTe | mpdTaos o-p =0 &a-
TutrcoveTal pe TV Si1dlevtiv : a=0vy P=0. ‘H é&pwnois Tis a-P=0 elvan
o P#0 kai Sarumdveton pt THY oUlevtiv a# 0 kai P 0. Anhadd :

~(a=0Vy p=0) eivar (a0 A P#0)

loyUer Aorrov 6L ~ (pV q) elven ~ p A~ Q.

To altd eUpiokopey, Tépow Téons dupiBohics, v oxnuoTicwpey Eva
mivoxa dAnBeios B Tds pV q ki ~ p A~ q.
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poo) ] g g | PV BN Q) [ A
A A Y ¥ A ¥ ¥
A ¥y Y A A ¥y ¥y
¥ A A ¥y A Yy ¥
¥y Y A A ¥ A A

\ \

ATTO Tds Yo TeheuTadas oThAas ToU Trivaxos gadveton 6T1 ) dpvnois ThS
PV q ki ouleutis ~ pA ~ q Exouv Tas qUTAS TILGS &AnBelos. ZapéoTepoy PAE-
Tropey &md Tas oTAAGs Sy kel Tnv 871, dTov ) pV q elven s | ~ pA~ q
elven weudhs kad &Taw ) pV q lvar weudng f) ~ p A~ q elven dAnbrs. “Emropé-
vas ) pia elvan &pvnois Tiis EAANS.
Supmépaopa : ~ (p V q) elvan: ~p A~ q.
AZKHZIEIZ
21) N& Biatumoete Tds dpvrioels TV kaTwl mpoTdaEwy :
o) ‘H "AhyePpa elvai tvBiagépouoa.
B) “OAor ol pabnral Tiis Télews &yamolv THY "AlyePpav.
y) Tav Tplywvov Exer Téooapas TAeupds.
) 542=17 €) & 7 elvan mwpdTos &pibuds.
or) 34+1=5 0) & 4 Btv elven TéAetov TETPAY VOV,
n) Mepikol &p1Buol &év elvan &pvnrixol.
22) N& Umohoyloete 70 P = {x| ~ p (x) } 81& Tas kaTw duoiktds mpoTdoels
p (x), dmou oUvorov dvapopds Tiis METaPAnTis X elvan To R.

a)ix=2 P) x=-2
Y) x+7=15 8)ixa =9
e) x34+1=0 or)x! >.16

23) N& oynpatioete Tas &pvroers Ty xé&Twb :
a) Zfjuepov elven TetépTn kal & koupods elvanr Ppoyepds.
B) x=2 kal y =5
Y) 2:3=6«kal 34+2=5
§) To Tplywvov ABI elvan loooxehés kal 16 ABE elvan lodmheupov Tplywvov.
£) O& pelvw els 16 omlm fj 8& Umayw els Tov kwnpaToypagoy (*).
01) 24+3=6 elre34+4=5
D 5:7=35 e 4:5=20
12. TI EINAI ATIOAEIZIE.
Eis v kebnpepwiy {whv, étav BiAwuey v Telgwuey & TpdowToy OTI
k&1, Sik Td dmrolov oulnToUpey, elven dAnbés, aurfiBs Adyopev @ «Adtd elvan
AAnbés, 51671 Ekeivo elvon SAnBéey. Ak v elven TeloTIKN P TOIXUTT RO TADTS,
Tpémel of oulnTolvTes VX oUp@wroly 8T TO Eketve elvan dAnbis kal &1 adtd
elvon dvaryxala ouvémela Ekeivov. Me dAAas Aeters pémrer va Umdipyn oupguvia
&5 mpds Tds TAnpogoplas, Wi T&s Omolas dpyilonev; kai dg Tpos TO Méds EE-
Youev oupTépaopa &md auTds Tas TAnpogopias. “H Aoyikn Goyohsitar pé Tiv
pekétny tdv kavévov npic cxnpatiopdy dpbdv npotacewv.'H Aeyouevn anddertic
owioTarat s TOV oxnuaTiopdy TpoTdoewy ToU TUTov: "Edw almd elvan dAnbis,
TOTe kol Exeivo mpémer ve elvon dAnbés. Ty, «tqw Ppétn, ToTe 6 kijmos pou B

(*) M2 mivaxa dhnOetxc 0% BJelfwpev mpomyoupévee é1v @ dpvnotc ThHe P ¥ q elvat

(~PV @AY ~D)
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moTiodii». ‘O kafels 6& ouppwynon kE aUThy THY TPOTAoW, BIoTI SAol ¢k ef-
pas yvepilouey 871 pé THY Ppoxny O kijros Ha ToTiof.

*18oy BUo &Ma TapebelyuaTa tk THs CARYERpOS

1) *Av 3x =5, ToéTE X = i

2) *Av a=4 xad p=2, Tote o* + 2p =20

“Ohan af pednuoTikai &rodeifsls ypnolpoTolouy TROTETES ToU AVeTEPL
TUTTOU.

SUVTOPCITEPOY BIGTUTIGUOMEY TGS TTPOTACES TaUTas AbyovTes «p guv-
eTayeTal », 7| CUUPOAIKGS @ p = (.

M. 3x= 9=x%x= ;

(a=4 kai p= 2)= o+ 2p =20

Mia aUvBeTos TpoTaCIS THS BOpPTis ¢ P+ AEyeETOL, G5 YrwoTov, OUVE-
rayoyq. ‘H épyooia pé &GAnbeis mpoTdoeis Tou TUTOU 1 p - q AéyeTon mapa-
yoyikdg cukhoyiopds. f), &mA&s, ovhhoyiopoc. ‘H mpdragis p AéyeTan Omd-
Ogorg kai 1) TTPATACIS (| AéYETAL CUUTEPAGIAL. Aéyousv 8& 61 p =+ q elvon Ev Bed-
prpa. -

"Orav 1 TpdTaois p elven dAndris, ) TROTASIS g HMTTOPET V& glvar &Anns
A weubns. Emions értav f) TROTEOIS P elvanl weudnys, 1) TROTAOIS @ NUTTOPET V&
elvan &AnBs 1) yeudns.

Mpémer Aormov vix yvwpilwney Téas Tinds dAndeiag wids guveTTay wys, OTav
elval yvwoTal al Tipad dAnBeias TV &TAGY TpoTdoEWY, ¢k TV dTroiwy alTn
owvigTaTal.

Kaitor 4 mpods TOV okomov cUTOV drolouBoupévn péBodos elvanl CUVETTELX
wids Topadoyis, év TouTols altn oTnpileTon & TGV évopaTikédy PBaoEwy Tou
bplolU auhhoyiapou. O ELeTAOwWMEY KaTwTEP Shas Tas BuvaTds TEPITTWOEIS.

13. IINAZ TIMOQN AAHOEIAL THE EYNEINA[IQIHI.

1) *Eéw pia dnbng UmédBeorg p 68nyd) els Ev dAnBEs cupTrépooua q, -
orelopey 871 éxduouey 6pBdv oUAAOYlouOV Kai DECOPOUMEY THV GUVETICCY WY TV
&AnB7.

3 2) 'Edv pia dAnfns Uméleois p 66nyi el &v weudts oupmépaopa, TOTE
elven PéPotov &1 Exouey kéuer Adbos els Tov ouloylopdv kai  Bewpoupev T
ouveTTarywy Ty Yeudt.

3) *Edw f) UmdBeois p elvan weubrs, ToTe 5pBos auAAoyiouds fiuTropel va
uds 68nynomn els &Anbis oupTépooua kol ouugovoUpey v Svopdlwpey GAnbi
QT THY CUVETTOY @Y TV,

4) ’Eqv 1 UméBeots elvan eudrs, ToTe OpBos gUAAOYiouds AUTOpET EE
foou v& pdis OBMynon Els Weubls oUPTIEROTHG Kol TOTE OUPQVOUPEY V& Gvo-
Haleopey THY DUVETTEY WY TV oty &GANET.

T& GveoTépod OUYKEVTPOOVOUEY Els TOV kaToTépw Trivake dAnBelas
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Mivag alnbeiog tijg ovverayoyiic: p => q

Pu Wl S Sp e
A A A
A ¥ ¥
¥ A A
¥ ¥ A

"Omews paiveton els TOv ivake, 1| cuveraymyn p = q eiver wevdig tote
ai povov, dtav N mpdTn npdtacig sivar akndig kai 7 devtépa weuvdig. Eig -
ag tdg drhag mepintdoeig sivar aindng.

Moapadeiypara époapuoyfis Tou mivakos :

1) 2eN = - €Q, dAners

1
2

2) 3)0= eN, weubns

3) V2eN- 2 €Q, &b

4) - eN= V2eQ, dAnbhs

*Eotw 1 &Andns ouvemtaywyt) p=- ¢, émou | p elven &Andns. ‘H ouve-
Taywyt airn SiaPdleTan kod pE &AAous Tpotrous. ‘180U pepikol EE adTéV :

1) &w p, ToTE q

2) p elvan ikavny ouvbnkn ik q

3) q elven dvarykaio oubiikn i p

4) fva q dpxel p

4. TYNENATIQIH AYO ANOIKTQN ITPOTAZEQN.

"EoTw &1 Exopev THY owvemaywynv p (x) = q (x).

TUvohov dvagopds To |7, obvorov dAndeias Tiis p (x) TO P, ouvorov &hn-
elog s q(x), T Q. Ofhopev V& Tpoodlopicwuey TO cUvolov dAnbeias Tiis ou-
Emaywyfs p(x) = q (X).

Maporrnpotvtes Tov  Trivaxa dAnbeias Ths cuveraywyfs, PAétopev  6T1
UTopoUpEy V& KOTAOTATWHEY THY ouveTTaywy v p (X) = q (x) &Anb,

{ Thy p (x) GAnOR kal Thv q (X) GAnGH,
Thy p (x) weudfi kal Ty q (X) GAneH,
{ Ty p (x) weudfi kal Ty q (x) Weudd.
"Ex ToUTwv EmeTon OTI
{x|p®=q&)} =P uQ(*)
lapadeiypata :

1) N& eupedfi 1o olvohov dhnfeias Tiis ouvemaywyfis, x*=1=x=1.
(oUvorov dvagopds T R).

Evpiokopsy mpitov ém P ={1,—1}, dpa Pe = {x|[x# 1 eire -1 }.

W KATOOTTOWHEY :

(%) *Amodenavietan b= Gha ol mepimTdoelg xahimTOVTAL 4O Tov TuToy TobTov.
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Evpioxopev émertar & Q = {1 }. "Emopéveds PeUQ={x|x#—1}

2) N& eUpebfj 10 ouvohov hneias THs ouvemaywyfis ¢ X = l=x2=1.
"Eyouev P = { 1}, &pa Pe = { x| x # 1 L Q={1,~1}. ‘Emopéveos Pc U Q=7d
oUvohov dvagopds R.

AIKHZIEIZ

24) N& elpete Tolen &mo Tés K&Twh ouveTraywyds elval dhnleis xal moic euBETs.
o) 3=4=>3+1=4
By 25 0=r6=12"3
y) 5=2+3=2)8
5) 2=5+6=>8)10
g) 3=2=52)3
25) N& oynuariogete ToV mrivaka &Anbsias TGV :
a) p=~4q B) i~ p=q Yo pis i
26) N& oynpaticete Tov ivaka Anbeios TV
p=> q kal ~pvqa
Ti TapaTnpelTe |
27) Ak va elven x = — 2 elven &varyxaia ouvBfin f x* = 4. AlTUTTOTATE TOUTO TUH-
PoAixéds ut plov cuveTaywynv. s
28) N& oynuaTiceTe Tov Trivaka dAndeias TRS *
p=(pva
29) N& oynuarigete dUo ouveTraywyds &md k&Be [eUyos k TGV K&Twh TpoTdTEWY
kol v& eUpETE TaS TIMGS dAnBeias Towv.
« 3+4=7 5+3=8 B)5+1=6 3+2=6
y) 6-3=2, 4=25 By 0=1, 2:5=10
30) Eis Tas kaTwh OUVETTAY WY ds QUOIKTGV TpoT&oEwY v& EJpETE TA OUVOAX &An-
Belog Toww.
(To ouvohov dvagopds U eivat 10, R).
o) 'Edv ¥t =4, TéTE X = 2 €iT¢ -2
p) 'Eav x =4, ToTE X} = 16
y) ‘Eqw x? =25, 1é1e X =—3
B) 'Edw x =3, ToTE X #£ D
€) 'Eév x* > 0, ToTe x* <0
a1) 'Edw x* —5x + 6 = 0, Téte x = 3eite 2
31) &a =3, p=2» Eivar 1) mpoTacts altn lkavi 7 dvaykala ouvlrkn Bid va Exooue
a+p=5;
= 32) “EoTw & oUvohov 3 mpoT&gEwy i py Qi T B1& Tag Omolas oxnuarilouey fva Tivak
T1pév &AnBeias. TTooas ypaupds B TepiExT © Tivat ; TMéoas éav al Si15opeven TpoTtéoes elvar v
33) "Eote p f) wpdTaols «Ppixe kol q f) TPOTAOIS «KEPVEL KpUo. Né& dmobdoer
AEKTIKES TAS TTPOTATEIS :
pAgq, pA~q ~pA~q pv~a ~(@Ad P=q
p=>~gq, ~p=>q 4=p ~p=>~4

15. H ANTIZTPO®OE KAl H ANTIOETOL MIAL ZYNEIATQIHE.

A) *EoTo f| ouveTraywyn : '
« & fvas &piBpos Anyn es 0 &Y 5, ToTe elvon BronpeTds Bidx 5», Thy dTroic
onuEIVONEY P = (.
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Oecopolipey  TOPA THY CUVETTAY@YTV :
«@w fvas &piBuds elvan BiapeTos Bid 3, TéTe AMyyes eis O §) S». Thy ouvemraryw-
Y aThy 0 THY OT|UEIDTWHEY BE g = P, B16T1 UTroBeons is Ty BeuTépow cUTHY
ouveETTaywyfy Elval TO ouuTrépOoua TS TPDTNS Kol TO CUNTIEPOOUS THs Beu-
Tépag ouveTrarywydis elven UmoBeais THS TPWTNS.

Al ouemraywyal p= q Kai g= p Aéyovtal avtioTpogor 1) pia Tiis &AATS.

MapaTnpoUpey 611 o p = ( xal q = p ToU dwwTépw TopadeiypaTos glval
Kai of SUo dnBels. Aév oupPaiver Suws o TrévTote. ‘H duTioTpopos wids
dAnfols ouverrarywyfls EvBexeTan va lvan weubns. TLx. p=q @ taw Blo yovic
elven opbad, TéTE elvan foar (&AnB1s), & q=-p: g BUo ywvion elvan ioal,
TéTe efvon Opfal (weudhs v yevel).

B) "Eotw 1) &Andns OUVETTOy WY T|
p= q: tw Evas &piBuds Afyn glg 0 7 5, T6Te elvan SrcapeTos Bice 5. *H ouveraryco-
Y~ p=~ q Myetan @vribetog Tfis p= q.

Eis 1o Trapdderypd vos AekTiKGS B& eiTTwpey :
~ p=~ q: Edw fvas apiBpos v Afyn els 0 fi 5, ToTe Bév elvan BlonpeTds Bia 5,
1| &mola elvan &Anbris TPoTOOIS. Aty oupPaiver Opws évroTe 1 duTifeTos WS
&Anfols ouveTarywydis va clvan mrions dAnons. '18ou v mopaderyua :
p=q: taw BUo yovic eval opbad, TéTE elvan ioon (SAnGNs).

~ p=~ q: & Blo ywvien B elven opfai, TéTe Btv elvon loaw (yeudns).

16. H IZOAYNAMIA AYO INPOTAZEQN.

A) AUo TpoTéoeis p kai q Abyopev 671 elvon igodbvapor peTaty TV, £Qw
| oUlevtis (p=q) A(@=Pp) elvon GANGHs. ZupPohilopev TO yeyovds aUTo pé
p<>q xai SiaPdgopey : p looduvapel (Moyikéss) pé q. OUTe, Y., i TTPOTATEL
P : Evos &piBuos Ayer els 0 f 5 xod q: Evas dpiBpos elvan BioapeTos Biax 5, elvan
looBUveqol, Biom loyuel p= q kai q= p. Mp&gopey Aormdv P <5~ Q.

A& v& oynpaTiowpey TOV Trivaxe dAnBeias Tiis ioobuvanias, dpkel v& oyn-
Hoerioopey Tov Trivake dAnBelos TS ouleltecs (p= q) A(@= p). "Exouev :

sipv e dipe Hep el 42 D)
A A A A A
A ¥ ¥ A b
WY A A i b
¥ W A A A
Anhadi Exopev tov karob nivaxa Tpdv dAndeiog tii iooduvapiag:
Ao g A pe=d
A A A
A ¥ | b i
Y A | iy
b WSS AR A
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“Htot 1] isoduvapia 600 mpotdsewy civar ainbig povov brav kai ai ddo
npotacsg tival aknbelg i yevdele tautoypdvoe.

Mt &AAas Aétels Buo mpoTaoels p kai ( Abyouev OTI eivan igoBuvanol, érav
Eyour Tas altas Tipds GAnbeiag ouyypovews.

MopaBeiypara épapuoyfs ToU Tivakos :
1) 65 elvon dréponos <+ & —3 elvan dpynTiros (&An6NS)

v

2) 6= elven dKépmog--.,»- & /3 elvan guaoikds  (&Anbns)

(=)}

3) 6 2 elvor uolkds <= O ; elvan dépanos  (weudngs)

4) 6 —21— elvan dppnros<> &4/3 elvar dppnTos (Weudns).

5) f) e0feic €/ fe' <> 1) elBeia € [ [ (GANONS)

6) To Tpiywvov ABI elven ioémheupov <> TO Tpiywvov ABI eiven lgoyviov.
B) ‘H ioobuvapia p<=( SloTuTreoveTal AeKTIKGS kai pé &AAous TPOTTOUS.
Mpootterte Té&s Buo TpoTdaels «p éw q» kol «p pévov tow . ‘H «p éaw

q» onuaivel q » p ked ) «p povov v g» onpaivel p > Q. ‘Etropéveos E&v kad ai

BUo aUral TpoTdoels eivan dhndels, N ouleutis Tov O efven dAnbns. “QoTe :
«p B kol pdvov v » onuaivel p- g kel q= p, dnAadn p<=-q.
"Qote avti vi hEyopey «p igoduvapel pé qr, fpmnopodpey Vi AEYOPEV «p

£av. kai povov £av gr.

Mapdderypa : Gewpotper Tag EETs SUo TrPOTATEIS :

p: Avo evfeicn gvds EmirédSou Bev TépvovTal,

q: ai elfelon avTai eiven TapdAAnAol.

p = q: 'Edw 8o eUbeion Evds émmeBou Bev TéuvoouTOl, TéTE elvan TApAAANAC

(&Anbs).

q > p: 'Edv 8o edBeion buog Emimedoy clvan  ropdAAnhol, TOTE Bev TEpovTal

(GAnbns).  *

"HumopoUpey Aormrov var eimwuey
«AUo eBeicn fvos EmiméBou elvan TapdAAnAor Eav, Kai povov £av, BEv TEPVWUTIY,

THv icoBuvapior BUo TPOTACEWY THY BIATUTTWVOUEY kad pé &AAov TpoTOV.

"Av AdPoopev TEAIY TO GVWTEPW Topdderypa TUTTOPOUMEY V& EiTTwopey
wiavaykaie kol ikavi covBikn Si va elvan TrapdAAnAol Buo eufeica Evds ETTLTTE-
Sou elvan va pn TERVWUTALY.

“"Evos &AAOS Tpowos BroTuioews Tis loobuvauias TdY dvwTépr BUC
TrpoTdaewy p Kol q elvan @ «Aid v elvan TapdAAnhol Buo elBeion évos Emimédov,
mpémeL Koi Gpkel va Wh TEWGVTOD).

*Ag A&Powpey £V GAAO TapABEyua

“YrevBupilopev T BUo BecopnpaTa.

OEQPHMA 1. ’E&v 7o Tetp&mAeupov ABMA elvan  mapohAnAdypaiiuov
+é7e of Siarydviot Tou Al kal BA BixoTopolvTal.
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