Jove  Tlohvevopikés EQI0M6ES KoL OVICAGELS

= 1 “ Elo0oeig Kol avVicDGELS TOV AvVAYOVTIOL GE
TOAMVOVUIIKES

A. AITAPAITHTEXZ I'NQXEIYX OEQPIAX

* T va Mo ovpte pua moivovopikn eéicmon P(x) =0 (1 pa moivovopkn avicoon P(x) <0

M P(x)>01 P(x)<0 9 P(x)>0), napayoviomolodpe 1o tolvdvopo P(x) tov mpdTov
pérovg.
INo v TopoyovTomoinen Tov ToAv@vOpo Tpénel va Yvopilovpe to e&ng:

1. X& molv@VuLuKEG EEI0MDOELS [LE OKEPUIOVSEUVTELESTES TOOVEG aképateg pilec eivat ot

Soupéteg Tov oTadepov dpov a, # 0 .
2."Evag ap1Bpog p eivan pila mg e&icmwong P(x) =0 < P(p) = 0 < (x—p) . Tox givartopd-

yovtag tov P(x).
3. Zynpa Horner - Awipgon moAvovopmv

Yy6Mo

O yvootég pébodot Tapayovronoinong, ( Kowog mapdyovios, opadonoinot, GUUTANPOOT
TETPAYDVOV, JIAPOPE TETPAYDVOV, K.T.A.) OEV UTOPOVV VO EPAPLOGTOVV TAVTOTE, OUMG OTAV
glvat duvotn 1 gPNoT TOVG, TPOTIUOVTOL SIOTL SIEVKOADVOVY TTOAD TN SO IKAGTOL.

*’Etot av petd tnv mopayoviomoinen, to toAvdvopo P(x) ypdeetal:

P(x) = P, (x) P, () .. ‘P,(x)

€YOVLLE
1. ' tig moAv@vopKEG EELODGELS:

Px)=0<P(x)-P)(x)-....P(x)=0=P(x)=0 nP,(x)=01 .1} P.(x)=0
AnAadn 1 Avom g ToAvavopkng eéicwong P(x) = 0, avayetat otn Adon tov eEiohoe-
ov P(x)=0,06mov i=1,2,...,x.
2. 10 T1¢ TOA OVUULIKEG OVICMGELS:
P(x)<0& P (x)-P,(x) ... - P (x) <0
Anadn n Moon Thg moAvevLLIKHG avicmong P(x) > 0 avéyetol oTny e0PEST) TOL TPOGT-

OV TOL YWVOHEVOL TV Tapayovimy P(x),omov i=1,2,...,k.
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B. ME®OAOAOTTA AXKHXEQN

Kamyopio— M£00dog 1
Entlvon moAvovopikng eéicmong:
Bipa 1: Avn e€icmoon P(x) =0, &xet pntodc 6uVTEAESTES , KAVOVLLE OTOAOLPT] TOPOVO-
HOOTMV KO KOTOAYOVLLE G &i0MOT [IE AKEPOLOVG GUVTEAEOTEC.
Bpo 2: Bpiokovpe tig mOavéc axépones pices p, ,mov eivor ot aképatot d101pETeg Tov
oTafepov Opov.

Bipa 3: Bpickovyie ot amo ti¢ mbaveég axépoteg pileg pundevilet to molvdvopo P(x).

Bipo 4: Egapuolovpe to oxfipa Horner , yio ) piCa p, mov Bprxape karypdgovpe to
ToAVGOVLLO 6T popen: P(x) = (x —p,)-II,(X) , OTwg TpOoKVTTEL AT’ TO GYN LA
Horner.

Brjpa 5: Kdvovpe myv gpyacio amo to fripa 2 edg o Pripa 4 yio to moAvadvopo I, (x) kot
cvveyiloupe Ty 1010 dradikacio £0¢ 6ToL To apyikd ToAvdvupo P(x) va yivet
ywopevo TpoToPadLimy Kot deuTEPOPAOLIOY TOAV®VOL®V.

Brjpa 6: Bpickovpe Tig pileg tov devtepofabpion 1L (x) , av vmdpyovv, petn pébodo tng
Swaxpivovsog. pdeovpe to P(X) o€ pLopen yivopévo mapaydviwy, omdTe Eyov-
pe pio tpog pia tig pidec.

Hopaderypa 1

No A0sin egicoon x* —x* —4x-4=0.

Avon

H e&lomon éxer axéparovg cuvtereotés e otabepd opo a, = —4."Etot ot mbavég axéponeg pileg

glvon: +1,42,+4

Awmotdvovps: P(1) =1* =1 —4-1-4 = -8 # 0 (Gpo. 0 apBpdg 1 dev eivon pila tov P(x) )
P(-1) = (-D* = (=1)* —4-(=1) =4 = 0 (&po. 0 apOudg - 1 eivar pila tov P(x))

1 0 -1 4 4 -1
-1 1 0 4
1 -1 0 -4 0

Egpoppoloviie to oynpe Horner yio p, = -1

Ondte P(x) = (x +1)(x* = x> —4)

Toto T, (x) = x* —x* —4 , §yovpe:

IMBavéig axépaneg pilec: +1,+2,+4 won I1,(1) =—4 =0

(Zy6Mo: Eg’6c0v 0 apBpdg 1 Sev etvon pia tov P(x) , dev pmopei v etvon pila ovte tov I1, (%),
KO EMOUEVOC OEV NTOV Amapaitn Ty 1 oK. )

I, (1) =—6 # 0 ,(&pa 0 apOpods -1 dev etvon pilo ov I1,(x))

I1,(2) =2° =27 —4 = 0 (6pa 0 apBuds 2 etvan piCa Tov I (x))
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Egoppolovpe o oynue Horner ywo p, =2 1 -1 0 4 2
2 2 4
"Etotéyovpe : P(x) = (x +)(x = 2)(x*> +x +2) 1 1 5 0

Moo IM,(x)=x"+x+2 ,ened) A=1"-4.1.2=-7<0
10 I1,(x) devéyerpilecotoR.
"Etotot pileg g e&iowong etvan: p, =—1 xau p, =2.

Hopetiipnon
H mponyobpevn anddeién £yve yio va @avody ta frjpoto wov avaeépovpe otn pébodo.
Mia cbvtopun Avon givat:

(2 +4x+4) =0 x' —(x+2) =0 (x2—x-2)(x* +x+2)=0 = x =-1, x =4

Koatmyopio— M£00dog 2

AVGTN TOA®VOLUKNG AVIGOTNTOG

Bijpa 1: TTopoayovtomotovpe o molvmvopo P(x) tov mpd@Tov HEAOVG LLE TOV TPOTTO TOL
avapépetar ot LEHodo AVonG TOAV®@VVLUKTG e&lomong.

B1pa 2: Ano tv mapayovtomompuévn teAKT popen tov P(x) mpoomabolie va Bpodpie
Totpdonpo Tov P(X) yio tig didpopeg Tipé Tov X . Etot falovpe Tig pileg o’ éva
TVOKO TPOSTI L@V KO YPAPOVLLE AVOAVTIKE TO TPOGT O TOL KAOE TOpdyovTa.

Bijpa 3: Zopnepaivovpe TEMKE TO TPOCT|LLO TOV YIVOUEVOD T@V Tapayoviev P(X) kot
TOPVOVLE O AVGELG TOL SIOLGTILOTOL TOL OTTOL0L LLOLG VTTOOEIKVOELT) POPEL TG AVIo®-
ong.

Hoapadsypa 2
Naw0sginavicoon: —x* +4x° —4x* +3x <0.
Avon
Ovopdlovpe P(x) =—x*+4x’ —4x> +3x 10 TOAOVVLO TOL TPDOTOL PEAOVG TO Omoio Oa
TOPOYOVTOTO|GOVLE.
To P(x) &xer mpopavmgmapdyovto tovx. (p,=0)
‘Et01 P(x) = X - (=X’ +4x* —4x +3)
m,(x)
I0avig oxépaeg pileg o to I, (x) = —x* +4x* —4x+3: £1,43.
IL1)=2=0, I,(-1)=1220, I,(3)=0 , dpa 0p,=3
givan piCa .

-1 4 4 3 3

Egoppélovpe to oyfjua Horner oto IT, (x) yio p,=3. ) ) ) 0
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‘Etot P(x) =x-(x-3)-(—x"+x-1)
TNoto I, (x) = —x* +x —1 givar A =1> —=4(=1)- (1) = -3 < 0 Gpa dev &gt piles.
Kdavovpe mivako TpooT|Lmy Y10 Toug TopdyovTeS TOL YIVOUEVOU :

P(x) =x-(x=3)-(—x* +x—1)

X —0 0 3 +00
X - (I) + +
x-3 - - 0
—x?+x-1 - - -
P(x) - (I) + (I) -

Eneion Oqtetton P(x) <0 g 60voro AMoemv maipvovpie To dlaothipata 6mov to P(X) dev eivar

Betco. Emopévarg x e (—o0,0]U[3,+0) .

Katmyopio— M£6odog 3

AV TPOPANUATOV LLE TOAVDVOLLOL:

Awfdalovpe mpooekTiKd To dedopEVA Kot TO (TOOEVA TOV TPOBANILOTOG

[poonabovpe va Eekobapicovpe ta eENg:

* TTow givaun petafinm (cuvnbmgx 1 t) tngomoiog nrteiton n Tys.

* [Towo eivar 0 péyebog 6To omoio avapEpeTal 11 GVVONKN TOL TPOPALATOG KOl TOLO
molvdvopo (P(x)) ekppdletto péyedog avtd cuvapticel g peTapAnTig oL dtakpi-
vae Tpiv.

Eopappolovtog my amaitnon-cuvinkn Tov epoTiratogs (1 yeVIKOTEPa ToL TPOPANUATOG),

avayovpe v AHGN TOL TPOPALATOG 5T ADGT ToAVOVLLIKNG E€icmong 1 avicmong,

€lTE GTNV EVPEST AYVAOOGTOV GUVIEAEGTMV (TP AUETPMV) TOL TOAVDVOLOV.

Hapaderypa 3

O dwotnukog otadpoc S.LS. éxel amodnkevpéve amodépata oSvyoévov a =27 Tévovg, aila
KOl GVGKEVEG TAPAy®YNS 05VY6voy Tov divouy GOPLQMVO IE TOV KUATUGKELUGTY
II(x) = 4x” + 5X TOVOUG 05VYGVOV GUVOMKG péyp T0 X £T0G Asttovpyiag Tove. H katavéloon
0EVYOVOL 670 6TOONO £l EKTIUNOEL 07T0 TO KEVTPO SLUGTI KAV EPEVVAV, VU EIVOL GUVOLIKA,
cex ypovie K(x)=2x> —7x* +15x+2 tévoL

0. ' wéoa ypovia o otaBpoc Oa £xel emdpkera o&vydvou ;
B. lécovg emmALov TOVOUG 0EVYOVOL Ba Empene va £xel amodNKEVPEVOVS aPYIKd. , DGTE VA
&yeremapkela Yo £va ypovo Tapumive ;
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Avon
Ovopdlovpe P(x) 10 molvdmvopo mov ekppdlet Ty mepicosia 0&uydvou ) X Ypovid.
0. Etot P(x) = I(x) + a— K(x) = (4x% +5x) +27 - (2x* = 7x* +15x +2) &
P(x) =-2x’ +11x*> —=10x +25
Apxetl va, Bpodpe Aoumdv , mown xpovid (X ) Ba pndeviotel n tepicogia 0&uyovov dnAadn yio
now X wyver: P(x) =0 —2x* +11x> —10x+25=0.
MBavég axépaeg pileg : +1,+5,+25
P1)=24+#0, P(-1)=48=0, P(5)=0,dpa p, =5 eivorpile.tov P(x).

Eopappolovpe to oynue Horner 2 11 | -10 25 5
'Etot P(x) = (x —5)-(-2x* +x —5) -10 5 25
Tato I, (x) = -2x* + x =5 &yovpe -2 1 -5 0

A=1-4(-2)(-5)=-39<0, dparo II, (x) dev éxer pies.
Apa o otaBpdg Ba €xet emdpreto yio S xpovia.

B. Eidoyle 610 Tponyovpevo p@t e 0T TEPIcoELR 0EVYOVOL TN X XPOVIA EIvail
P(x)=-2x3+11x2 —10x + 25 .'Ecto B 10 emmAéov 0Evy6vo mov Tpémel vo. £xel 0 6TAOUOC
1o1E N MocdTTOL Yiveton P(x) = —2x3 +11x2 —10x + 25+ .
Anoteiton o otobu6g va Exel emdprela 0EuyOovoL o 6 xpdvia , Tov OTULOiVEL OTL:
mv X = 6 xpovid 10 o&uyovo Ba teredoe dpa. :
P(6)=0< —432+396-60+25+p=0<=P="71
Apa o otafuoc Ba Enpene va, eiye amodnevpuévoug apyikd 71 tovoug 0&uyovov emTALOV.

Kamyopio—MéB0dog 4
Ore€ilomoels e Lopeng ax* +Px2 +y =0 pe o,B,y € R ko o # 0 Aéyovton duretpdyom-
VEG KoL ETMADOVTOL ®G EENG:
1°: ®@étovpe x* =y, y >0 (1) ondte mpokvmterm e&iwon ay? +py+y =0 (enidovoa).

2°: Bpiokove Tig pileg tng eMADOLGOG.
3% Ao v (1) Bpiokovpe tig pileg g drteTpdymvng (av vdpyovv).

Hopéaderypa 4

Na Mvoete my elicoon x* —5x2+4=0.

Avon

Av Bécovpe x2 =y, y 20 (1)ndoBeicaypapetor: y2—-5Sy+4=0<y=11y=4.
Onote amd v (1) €ovpe:
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ex?2=1x=1%1
ex2 =4 x=%2

Apaopilegmgetvar x =11 x =42

Kamyopio—Mé£00d0g S

Ortav {ntetron va Avbei uo. pnn e&icmon , 10te :

* @410V |LE TEPLOPIGLLOVG , Y10 TIG TOPOCTAGELS TOL PpiciovTion 6Tovg Topovopaotés. (Na
glvat 510popeg Tov UNdevoc )

* Kdvovyle amaloupn TopovopacsT®Y Kot AOVOULLLE TNV 0vTIoTOYN TOAV®OVULLIKT e&icmon.

* EAéyyovie av oL ADGELS IKAVOTOI0DV TOVS OPYLKOVS TEPLOPLGLOVG,.

Hapaderypo 5

X+7 6
= +

2

No hvlsin egicwon : x
x+1 X"+Xx

Avon

x#0
Mepopopot: x+1#20 < x#-1 kot x*+x#0 < x-(x+1)#0 < {xm

x #—1
To E.K.I1. tov mopavopactdy sivor x (x +1).

Kévovpe amaroipn mapovopastdv : x - (x +1)-x =x-(x +1)- Xr Z
X+

+x-(x+1)-— =

X"+ X
SxX+xX=x-(x+N+6 < x*-7x-6=0 (1)

Abdvovpe mv molvovout e&icwon (1) : P(x)=x* -7x-6=0

[Mbavég axcéponeg piCeg: =+1, £2, £3, 6

P(-)=(-1’-7-(-1)-6=0 apa p, =—1 givorpilo.
Zynuo. Horner 1 0 7 -6 | -1
-1 1 6

1 -1 -6 0

Apa P(x) = (x +1)- (x> —=x —6) . Me 1 u€00d0 g droxpivovsag Bpickovpie dti ot pileg Tov
(x)=x"—x-6 gvar: p,=-2 k. p, =3.
Opowgn pila p, =—1 amoppintetor 51011 dev Ucavomotel TOVG aPYIKOVG TEPLOPIGILOVG

‘EtcrotAdoeigeivon: x =-2 1 x=3.
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Katmyopio—Mé£00d0g 6

Orav diveton appnm e&lowon , totE

* @£T0VE TEPLOPIOOVG Y10 TIG LTTOPILEG TapaoTacels. (Na eivol peyodbtepeg 1| i0€G TOL
Hndevoc)

* [Ipocoppofovpie KOTGAANAO To 30O PEAT , (£TCL OGTE VYMVOVTOG OE KATAAANAN Svvaun,
VoL 0oAOIYOLLLE 0G0 TO SLVOTOV e AyoTepa frpoto Tig pilec) Kot VYMVOVLE 08 KATAA-
AnAn dHvaun.

* AVvov e TNV TOA®OVVUIKT] EIGMGT) TTOV TPOKVTTEL , Kot EAEYXOVLLE v Ot PiLEg tkavomot-
00V TOVG TEPLOPIGLLOVG , OAAAL KoL TNV apy ki e&lomaon.

Hapaderypo. 6
NaivBein e€icoon: /5_x —x =1
Avon
(Ilposapuoyn)
Vi-x—x=leoJ5-x=x+1 (1)
Hepopiopot: 5—x >0« x <5
Kot x+1>20< x>-1
‘Etoitehkd mpémer: X € [—1,5]

Ywyavovtag to pén g (1) oto TETpaymvo , EXOVLLE :
2
(\/S—X) =(x+1) ©5-x=x"+2x+l & x*+3x-4=0x=1 | x=—4.

HMon x =—4, anoppintetor Aoyo meplopiopdv , eved 1 Avon X =1 emaAnbedertnv apyikn
e&lomon, dpa givorn povaduci Ado.

L AYMENEX AXKHXEIX
Acknon 1
r r 1 3 1 2 1 1
No Mvlsin e&icwon : ?x —;x +§-x——=0
Avon
. . PR BT SN 1 3 2
Kdévoupe omaloiprn TopovouacT®dV: g-x —E'X +§-x—g=0<:> 2x° -3x"+2x—-1=0

Ovoudlovpe: P(x)=2x’ —3x* +2x -1
Mbavég axéponeg pileg: +1 xouw P(1)=2-3+2-1=0. Apa p, =1 eivor pila Tov P(x).
ymua Horner :

2 3 2 -1 1
2 -1 1
2 -1 1 0
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‘Etou P(x) = (x—1)-(2x*> —x+1) Tato I(x) = 2x* —x +1 &ovue: A = -7 <0, dpa dev &xetl
pilec.'Etot povadikn Avon g e&iocmong etvoun x=1.

Acxknon 2

Na2v0sin eicoon : x* —ox’ —x+o =0, Y10.KGOE Y] TOV TPOYRATIKOD a.

Avon

Xyoio

Ene1on dev yvopilovpe av o a givor aképatog, dEV LTOPOVLLE VO YPT|CYLOTOUGOVLLE TO Bedpn o
TV okepaiov piov. Etot 0o tpocmadncoviie vo TopoyovTOTO|GOVIE TO TOAVMVULO TOV
TPMOTOL PELOVG pe AAAEG LeBOOOLG.

Ovopdlovpe P(x) = x* —ox® —X + 0 £T61EXOVUE
Px)=x’—ox’—x+a=x"-(x—0a)-(x—a)=(x—a)-(x* =) =(x—a)-(x=1)-(x+1)

"Etot, yo. ka0 o mparypotiko ot Avceig g eicwong P(x) =0 eiva x=a | x=11 x=-1.

Aoxnon 3

Na AvBegin avicoon : Jx +4/x-1<1

Avon

epopiopol: x>0 ko x—1>0 & x>1 dpa x €[1,+)

Eme1on ta péAn g avicwong eivat OTikd , VYOVOLLLE GTO TETPAY@VO:

(\/§+\/x—1)2312@ X +2Jx Vx—1+4x-1 <l
& 2Yx-(x-1D) <2x+2< Jx-(x=1) <1-x (1)

Av 1-x<0o —x<-1 x>1 navicoon (1) givoradvvorn
Av 1-x>0 < —x > -1 < x <1 6mdte MOY® TOV OPYIKOV TEPIOPICUDY TPENEL: X =1
TINo x =1 nopywn avicwon exoindevetar.

Jd+dl-1<1e1<1

Apa 1 povadikn Aon g apyikng avicwong eivat o apBpog: x =1

Aocxnon 4

Na Avoete Ty €€icmon:  6x* +5x3 -38x2+5x+6=0

Avon

Hopoatmpovpe 6tin x =0 dev eivan piCa g. 'Etorywa x = 0 dtoupodpe pe x2 ko m dobeica

yphpeTon: 6x2 +5x—38+§+%=0 & 6(x2 +L2j+5(x+lj—38:0 (1)

X X X X

1 2
AvbBéooope x +—=y (2) 101¢ (x+l) =y2®x2+2+L=y2®x2+L=y2—2
X X x?2 x?2
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1

Onéten (1) yiverou: 6(y2—2)+5y—38=0c>6y2+5y—50=0c>y=§1'] y:—?o
Apoa omd v (2) Egovpe:

1 5 , 1
e X+—=—&2x24+2=5x = 2x2-5x+2=0=x=21 X:E

X

1 10 , 1
e X+—=——3x2+3=-10x ©3x2+10x+3=0<=x=-31 X:‘E

X

Apaotpifegmeetvat x=2 | x==— 1 x=-3 7 x=—%.

1
2
Xyoio
O1e€10M0EIG TV 0TTOIMVY Ol GLVTEAEGTEG TOV OP®V OV IGOTEYOVV ATd TOL AKPa. Eival iG0L ovi]-
KOLV G€ L0 EVPVTEPT] KT YOPio EEICMGEDY OV AEYOVTOL AVTIGTPOPEC.
IMo v enilvon Tovg:

* Av givor dpTiov Babpod tote:

1. Awpoope pe xv/2 6mov v o fabuoc g (Yo x #0)

1
2. @étoupe X+— =Y KA.
X
* Av givor teptrtov Pabpov pe oynpoa Horner (1 mopoyovtomoinot) avayopaoTe 6E avTicTpoen
aptiov Pabpov.
1
Mua tolvovopukn eéicmon Aéyeton avtictpoen otav yio kade piCa g p # 0 eivan koo — pila

me.

Aocknon 5

NaAdoete Ty e€iomon:  2nu’x —Snu?x +4nux—1=0

Avon

AvBéoovpue Nux =y, —1<y <1 (1) ndobeica ypaoetar: 2y* —5y? +4y—-1=0 (2).

OvmBavég axépareg pileg g (2) eivor: £1.

- 4 -1 1
Kévovpe oyfjua Horner: 2 >

"Etoun (2) ypagetar: (y—1)(2y> -3y +1)=0 dpa

1
y-1=01 2y’ -3y+l=0&< y=171(y=11 y=5)

, , 1
Apay=1n y=5

Onote amd v (1) éovpe:

-nux:lbnux:nugbx:2l<n+g,KeZ



200. Toivovoukés eElomoelg Kol avicmoels- ESIohoels Kot ovIGMOELS TOL 0VEyOVTOL GE TOADMVULLIKEG

)(:2K7t+E x:2K7t+E
| x 6 6
.an:EQnux:nugb Ll ,KEZS n ,kKeZ
)(:2K1t+7t—E X=2K7t+5—n
6 6

Apampi@sgmgsivm:x=2m+g M x=2Kn+% 1 x=21<n+5?n

Acknon 6

Na AMboete v avicowon: x* —7x? +12<0

Avon

Hrmapdotaon x* —7x2+12, av 0écovpe x2 =y, pe y >0 (1) yphoetat
y?=Ty+12=(y-3)(y-4)

Onodte Mdyw g (1) Exovpe:

x4 =T +12< 0 (x2-3)(x2 —4) <0 < (x =+/3) (x +4/3) (x =2)(x +2) <0

To va Bpodpie To Tpdomn o tov 1ov pélovg oynuatifovpie Tov

Voo + - + - +
VoKL o—O0——0—0
Apa 1 avicoon oAndederyito X € R pe: -0 2 3 3 2 +owo

2<x<—f3 1’1\/§<x<2.

A IMPOTEINOMENA GEMATA
1. NaAvoete my e&lowon: 2x2 —8+(x —2)(2x+1) =x2 —5x +6
2. Na Moete v e&iowon: 2(x3 +2)+x2(x+1) =4x +16+2x2 (x —1)
3. Na arodeiéete 6tim e€icmon x* + x> —2x2 —3x —3 = 0 dev €xel aképareg AVOELG.

4. No. Bpeite 11 TYEG ToL 0 € Z Y10, Tig omoieg M e€lomon x3 + ax? —3x +2 = 0 &gl pio TovAd-
KloTov aképana, pila.

5. Na AvBovv ot eElomaoelg :
a. 2x’ +x° =5x+2=0 B. X’ =3x"+4=0

¥. 2x° +3x° -8x+3=0 8.x" —4x’ +3x* +4x-4=0
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6. No. Bpeite y1o oteg Tipég tov o, € R 1o modvdvopo P(x) = x4 —ax3 +17x2 + 2x + B &xet

nopdyoviec Tovg X +1 kon x — 2 ko 6Tn cuvexew va Aboete v ekicmon P(x) =0.

7. Na AvBovv ot avichoELS :

o x'-2x*-x+220 B. x*+x’—x+1<0
Y.Lx3+£x2+lx+l£0 . x -4’ +x* +8x-6>0
10 5 25

8. Mia etaupio KOTaoKELTG NAEKTPIKOV GUGKEVDOV £)ELVITONOYIGEL OTL TO KOGTOG KATAGKELTG X

YMES oV Guokev®Y dtveton amo tov TOomo : K(x) = x* + x* + 6 o& Madec €, evd o, £605a

amo TNV THOANGT TG , avopévovtan va etvor: E(x) = 4x° —x* —x yMdec€.
0. [16oeg yMadeg cLOKEVEG TTPEMEL VOLTTOPOHOVY TOLAGYIOTOV DOTE 1) ETAUPINL VOl EYELKEPSOG;
B. Ao TOGEC YMAOEG CLOKEVEG Ko TAV® 1 eToupio Ba Exet Eovd Onpiar ;

9. Na AvBovv ot e&lodoels :

2 16 4 S 4ox—
PR B EEEA g
2(x—-2) x -4 x+2 x—2

V. V3x+2=x 5. VX243 =2Vx
10. Na Aboete v e€lowon: x° —9x3 +8 =0

11. Na Moete v e€icwon: (x2 +x+1)(x2+x-9) =21

E “TO ZEXQPIXTO OEMA”

1. Na hvBzein éicoon : (4x2 -x+ 1)2 -27x*(x- 1)2 =0
(Ym.: Xpnoyomomote TV To0TOTITO “d10p0pa TETPAYDVOV™)
3, 3 1

1 1
2. Na deryfziotin eEiowon : x°+—x* —=x* —Zx>+ —x+—=0 dév & axépmeg pile
X n Sicwon 5 1 s ITRAET it pones pices

Ko vo Bpedei pna piCo g,

3. No Mv0sgin avicwon : <0

x -1 3-3/5
* 2

2
X
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4. Na amodsilete 6T 1 e€icwon 2xY +4ax—1=0 pe ve N*, a € Z* dgv £yl aképareg
piles.

5. Na Bpeite i Tipég Tov a € Z° dote M glicoon x3+(2—a)x+a—1=0 vo &g pia
TOVAGYIGTOV KEPOLA PIla KoL 6T1 GUVEELD VO ADGETE TV E5lo®on Yo TV peyaivTepn
T TOL ¢ TOL PP1]KOTE.

6. Av n eicmon ax® +px2 +yx+6 =0 £y pila Tov p ko woyve ap? +y =0 (1), va Bpeite
T1g Aeg pileg e icwonc.

7. No. TpocoropisTovy oL Tipég Tov 0 € R dote 10 TOAv@VLpHO

P(x) = x300v30 + 5x260v20 + 5x60v0 + 1 va éxeL mopayovto.to X +1.

8. Aivetarto moivdvopo P(x) = x* —x? + ax+ B . Na Bpeite o, € R doteto P(x) vo éye
TAPAyovTe TO X— 2 Kol drtopovpevo pe to X+1 va diver vwoiouro 3. X ovvéyela va
LMooete Ty ebicmon P(x) =0.
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BOcopia.

o) Ilag Bpiokovpe To Tpdonpo evog yivopévou g popors P(x) = A(X) * B(x) ... D (x)
omov o mwapayovreg A(x), B(x), ... @(x), givar mpoTofddpia morvdvopa
ox + B M Tprovopa ax? + fx + y;

B) Hog Aivovpe aVIGOGELS YIVOUEVOD, TNG TUPUTAVE HOPONGS,
P > 0, P(x) = 0, P(x) <0, P(x) < 0.

Amavtnon:

a) Bpiokovpue 10 Tpoéonuo tov kdbe mapdyovia EExmPIOTA Kol KATOTY TO TPOGNUO GOV
Tov ywvopévov P(x).

B) Bpickovpe to Tpdonuo tov yivopévon P(x) kot katomy eKEiva TO X Y100 TOL OTO10L OAN-
Bever n kaBe o and g avicdoeg P(x) >0, P(x) =0, P(x) <0, P(x) <0

BOcopia.

[og Advoope avio®OES TG ROPPNG

@) A0 4 pA® o NA® 5 HAW B0
B(x) B(x) B(x) B(x)
Amavtnon:
a) Emedon A%X; >0 < A(x) kar B(x) opdonua < A(x)- B(x) > 0. Aniadn n enilvon tov
B(x
TnAlKoL AX) >0 avayetol oty enilvon g avicmong Tov yvouévov A(x)-B(x)> 0
B(x)
P) Emedon % >0 < A(x),B(x) opodonuo < A(x)-B(x) >0 pe B(x)=0.
X
, . . A®X) . . .
Apa 1 emilvon Tov anAikov m >0 avayetar otny exilvon tov ywvopévov A(x)-B(x) >0
X
pe B(x)#0

v) éuota pe o)

0) opowa pe B)
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Epotosic katavonong - Avpéva mopodeiypoto

Hapdaderypa
Na Bpeite To npéonpo tov f(x) =(1-3x)2x+4)(4-x)(x—-6)(7—X)

Avon:
M£0odog
Ortav £yovpe yvopevo Tpmtofddiev mopaydvtoy Pmopodue va. Bpodue Ta TpooTUo g eENG:
* Bijpa 1o
Dépvovpe 1o f(x) otnv popen f(x) =*(a,x £B,)- (o, x £p,)...(a,x, £B,) pea,,a,...,a >0.
Yuykekpyéva yio, 70 Tapadetynd pog gxovps: f(x) =—-Gx-1)(2x +4)(x —4)(x—6)(x—7)
* Bijpa 20
Bpiokovue 11¢ pilec tov npotofdduioy tapaydviov Aniadn:

x-1=0= x=3 2x+4=0x=-2 x—4=0=x=4
Xx—6=0x=6 x-7=0x=7
* Bijpa 30

Anuovpyodue Tov mivaka Tpociumv Balovtag oto TpdTo omd de&1d doTNUe. TO TPO
onuo + 1 — mov Ppioketon pumpootd amd T mapeviéoelg Tov f(x) Ko 6To ETOUEVA
dwotnuato PBalovtag To TPOSNUO EVOALGE. LTO TOPASEYUd HOG EYOVLLE:

1

5| o0 -2 6

f(x)l+%—$+$—$+%—

400

Hapdaderypa
Na Bpedzei to mpéonpo tov f(x)=(2-x)°(x-4)’(3-x)""*(5-x)*""

Avon: 2ybiio

f(x)=—(x-2)°(x-4)’ (x = 3" (x = 5)*"” e Tig dvvdueg pe meprrrovg
exbétes Tig Qewpoibus cav
ovvaun ue exbéty o 1.

* 271G OvvauEIS pe dpTIong EDETES,
otav Qo Tomobeticovus cTov

O pileg TV mopaydvtv givat:
x-2=0&x=2 x—-4=0=x=4
x-3=0&x=3 X-5=0&x=5

>3 2 mvaKa Tpocuwy Tis piles,
"Etot €yovpe: Elm ¢ o S 2 iw 08510 Kot opIoTEPd ol TIG piles
: | - % ~ { B { +% B Oa. falovue o idwo mpocnuo.
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Hapdaocrypo
Na hobsi i 2x +3)(—1<2
@ Av0zi 1 aviswon —— o1
Avon:
E.KIT = (x-1)3x +1) Zy6ii0
Mepropiopoi: 2& KAQOUATIKES aVIGADGELS
Mpénet 0 EKIL# 0 < (x-D)(3x+1) 20 < (Et) @3 GRS Gy O
ayveoetos fpickeTal 6Tov
1 .
x-1#£0 ko 3x+1#0< x#1 ko x#—— mapovopactij) IIOTE AEN
3 KANOYME  armaloipn
H avicwon yivetau TAPOVOUAGTAOV,( EKTOS av G€-
povue to mpoonuo tov E.K.IT
2x N 3x-1 <0 2x  3x-1 _%< 0o Tovg). Metapépoovue TIg
x—1 3x+1 x—1 3x+1 1 TOPOAGTAGEIS TOV OEVTEPOD

HELOVS GTO TPOTO HELOG,
Kavooue 7to KidouOTO

o Gx+D2x+x-DBx-1)-2(x-D(Bx+1) <0 oudvoua. kai o éva. Kidoua

(x-DEBx+1) mov onuiovpysitar 7o
Kkavovue ywouevo I'(x) <01
I'(x) > 0.

6x” +2x +3x* —x —3x +1-2(3x* +x —3x - 1)
= <0
x-D@Bx+1

9x? —2x+1—6>(2—2x+6>(+2< - 3x2 +2x+3
x-DBx+1)<0 x-D(Bx+1)

<0 Bx2+2x+3)(x-1)Bx+1)<0

Bpiokovpe Ti¢ pilec TV TopayovTOV:

3x2+2x +3 =0, adbvotn @wén 4 =-32<0).
x—-1=0<x=1 X+1=0=x=-—
Kévovpe tov mivaka tpoonuwv: 3

-1
X |-00 3. l +o0
3x°+2x+3 + + +
x-1 = = -+
3x+1 = o + +
I'(x) + 0 » § +

1
Apa X G[—g,lj .
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Hapaderypa

B -x)(x* +4x +4) 50

Na Av0si n avicmon >
(x> +5x-6)(x—1)

Avon:
[Tepropiopoi:

—Xx* +5x—6%0 x#2 Kou x#3
Mpéner (—x* +5x—6)(x—1) =0 <>( kan < ( xa

x-1#0 x =1

* [l v emiAvon g avicwong KAVOLLE TO KAACUA, YIVOLEVO KOl £XOVLE:
B-x)(x* +4x+4)(-x" +5x-6)(x-1) >0
Bpiokovpe Ti¢ pilec TV TopayovTOV:

3-x=0<x=3 X’ +4x+4=0x=-2
—x*+5x-6=0=x=2 1 x=3 x-1=0=x=1
"Eyovpe tov mivaka mtpoonuwv:
w2 1 2 3 Ly
3-x + + o + + S
XHx+4| + ¢ + + - +
X+5x-6| - = = + -
x-1 - - H + + +
reof « ¢ - f - K ¢ k-

Apa T(x)>0 x e(-0,1)U(2,3)U3,+).





