Avaotdolog X. MmndpAag

Advyefnn

A° Aukegiou

pcnede

G,
2021

Me AUoEIQ




2 O Ipayuotixor apiOuoi 1

KE®AAAIO 2° OI HPATMATIKOI APIOMOI

6. Iapayoviomoinon

1 Ofpa 2 - 1251

Aivovtan ov Tpoypotikoi apipoi o, B, v, 0 pe B=0 ko d#y OOTE vo IGYOOLY:

a+B=4 ko — =1
p o-v 4
o. No amodscitete 6T1 0 =3p kor 6=S5Sy
B. Na Bpeite Tnv Ty ™G Tapdotoong: H:M
po — Py
Adon
0. Etvor: e 0HFB:4<:>oc+[3:4[3c>0c:3[3.
B
v 1
o =—S4y=0-y=0=5
5—y 4 Y Y Y

ay+By _ 3By+Py _ 4By
po—Py B-Sy—Py 4Py

B. Tww =3B kot d=5y éovue Il=

2 Ofpa 2 -1254

4x+5y__2

‘E6T® X, y TPpayRaTiKol aplOpoi d6te va 1oy veL: 2
X—4y

0. No amwodcitete 0TLi: y=2x .
_2x 43y’ +xy
Xy

B. Na vmoloyicete TNV TN TG TapdoTacng: A

Avon
, 4x + 5y
o. Eivan 2 =-2<4x+5y=-2(x-4y) ©4x+5y=-2x+8y & 6x =3y & y=2x
X—=4ay

B. Tww y=2x é&yovue

2x2+3y2+xy_2x2+3-(2x)2+x-2x _2X2+3-4X2+2X2 _16X2

A= 2 2% e
Xy X 2X X X

=8

3 Ofpa 2-13088
‘Eoto X,y mpoypatikoi api@poi. Opilovpe: A =2(x+y)’ —(x-y)> —6xy—y’.
a. No amodeifete 6omi: A=x".

B. No omodeilete 6TL 0 apOuog B=2-2022 -2020° -6-2021-1 civar ic0og pE TO TETPAYOVO PVLOIKOD

aprOpov Tov 07oio Vo TPOcOI0PIGETE.
Avon
a. Byovpe: A =2(x>+2xy+y’)—(x’ =2xy+y’)-6xy—-y =x"
B. O apBuog B eivar n apBuntikn tipunq g mapdotoong A yio x =2021 wor y=1.

Ométe B=2021% , emopévaq o {nroduevoc euotkdg sivor o 2021.

Exdooeic Mrdplog



2 2 Ot Ipayuoztixot apiBuoi

4 Ofpa 2- 13053

‘Eoto o, P,y npaypatikoei apipoi yia tTovg omoiovg toydovy a+p+y=0 ko afy=0.

0. Na amwodciiete 0TL

i PB+y=-a.
.
ii. =—0 .
B+
B
B. Mg mapéporo Tpémo va amrhomocETE T KAACPHOTE ——— | KoL va amtodeiteTe 6TL
vy+a o+p
2 2 2
¢ . b + 4 o
B+y v+a a+P
Avon

0. i. Amo v weomrto a+P+y=0 , mpokdmtel 61t f+y=—a , wov gival to {nrovduevo.

ii. Me ) Bonffewo ToOL TPONYOVUEVOL VTOEPOTHUATOG, EYOVLLE:

o o

=—=—0
p+v -—a

B. Amo to epdnua (o) €yovpe:

=—a

Opoimg, and T docpévn 166Nt Tadpvovpue Y+a=—f Kot a+B=—-vy , ondte

2 2 2 2
SR S A S
y+a —PB a+p -y
2 2 2
Emopévag, * 4 P + =—a-B-y=—(a+B+7)=0

B+y v+a a+B_
mov givon To {nrovpevo.
5 Ofpa 2 -12685
AV 710 TOVG TPAYRATIKOVG aptOpovg o , B =0 , woydel 6TL
1 1
(o + B)(— + Ej =4 , 161€ vo amodsifeTe OTL:
o

a. %Jr%:z. B. a=p.

Adon

a. 'Exovpe (a+[3)(l+l}=4 =3 a'l+a-l+[3'l+[3«l=4©1+E+E+1:4 = E+E:2 .
o B a B o B B a p a
B

B. Eivar %+—=2<:>0c2+[32 =20 & o’ +p*-20=0<= (0-P)’ =0 0-P=0a=p.
o

6 Ofpa 2-1318

Aivovtal ov un pnoevikoi Tpaypatikoi apbpoi a, B, pe a=p , Y10 TOVG 0TOIOVG LG VEL:

o’ +1_a
p*+1 B
a. No amwodeitete 0TL 0L aprOpoi o ko B givon avrictpogor.
aZZ . (B3 )8
B. Na vmoloyicete TV Ty TG mapdotaocns: K= Tﬁ)zs .
o (a

Avon
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2
a. Eyovpe 0L—H=E:>[3(0c2+1)=0c([32 +)=>oB+B=ap’ +a=a’B-ap’ —a+p=0

B*+1 B
= af(a—PB)-(a-PB)=0=(a—-P)(af-1)=0 gaﬁ—le:ale
Apa ot oaplBuoi a, B eivor avrictpogot.
K = a?B) o B o B 11

. Eivon = = — =1
B a*Z(aB)ZS 0:2 . (7.25 . BZS a23 'BZS a«B 1

7. AivGroén mpoaypoatikdv apiOpdv

7 Ofpa 2 - 12922
Aivovton ov topactaoeg: A=o’ +p° kou B=20p , a,pcR.
o. Na Bpeite ig Typég tov o, peR o Tig omoisg A =0.
B. No amwodcitete 0T A—B>0 yw kdls a,peR.
v. Na Bpeite ™ oyéon petalo Tov o, e R dote vawoyder A-B=0.
Avon
a. Eivot A=0=a’ +p° =0 a=0 kot =0 .
B. Eivat A-B=a’+p* —20f=(a—-B)* =0 , yiaxdOs o, PR .
y. Eivit A-B=0& (0-p) ' =0=a-B=0=a=p
8 Ofpa 2-1287
Aivovton ov tapactaces: K=2a’ +p> kv A=20f , émov a,peR .
0. Na dgitere 6Ti: K> A , 1o ké0e Ty tov a, B.
B. Ta woweg Tipég Tv o, P wyvernweomra K=A ;
Na 01T1010Y1)0ETE TV UTAVTI|G1] GOG.
Avon
a. Bivort K>A <202 +p°22ap <o’ +a” +p° =20 >0 < o’ + (a—P)° > 0, mov oydet.
B. Etvor K=Ac o’ +(0-P)’=0=0=0 ku a—P=0<a=0 kot o=p <a=0 kor B=0.
Apa a=p=0.

9 Ofpa 2-1353

0. Na amodsiere 6T1 Y10 07T010VGINTOTE TPAYROTIKOVS aprBpods X, y woydset:
x=1)*+(y+3) ' =x"+y’ —2x+6y+10

B. Na Bpeite Tovg apiOpovg X, y dote: x* +y —2x+6y+10=0 .

Avon

a. Bivaw (x=1)> +(y+3)> =x" =2x+1+y* +6y+9=x"+y* —=2x + 6y +10

B. Eyovpe x2+y* —2x+6y+10& (x—1)2+(y+3)7 =0 & x—-1=0 kot y+3=0<x=1 kot y=-3 .

Apa x=1 xar y=-3.

10 Ofpa 2 -13323

0. No amod€iete 6T1 Y10 07T01006ONTOTE TPAYROTIKOVS aprBpods X,y 1oyvsL:
(x—1>+(y+4) =x"+y* -2x+8y +17

B. Na ppeite Tovg Tpoypatikovg apdpovc X ka1 y dote: x° +y’ —2x+8y+17=0.

Adon

Exdooeic Mrdplog
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a. Bivaw (x=1)> +(y+4)" = (x> =2x+ D)+ (y° +8y +16) =x> +y* —2x +8y +17.

B. x> +y —2x+8y+17=0 < (x-1)>+(y+4)’ =0 (x-1)>=0 xa
(y+4)’=0x-1=0 ko1 y+4=0=x=1 ko y=—4.
11 Ofpa 2-1317
Aivovton o mapaoctaosig: K=2a’ +p*+9 kv A=2a(3-P) , é6mov o,peR .
a. Na deiere 6Ti: K—A=(a’ +20p+p*)+ (0’ —6a+9) .
B. Na ociere 6T K> A , 7o kG0e ipf tov o, P.
v. T moweg Tipég Tov o, B woyvernwootnra K=A ; No artiohoynoeTe TNV 0AVTNON GOC.
Avon
Eivat: 0. K—A =20 +B>+9-2a(3-B) =20’ +B* +9—60+2ap =a’ +a’ + B> +9 — 6a + 20
= (o> +20B +B°) + (o> =60 +9)
B. KA ©K-A>0 < (0> +20B+B°) + (0’ —60+9)>0 < (a+P)” +(0—3)* =0, mov 1oydet.
7. K= Ao K-A=0(a+B)’ +(0-3’=0=a+B=0 kauu a—3=0 <>P=-a ku a=3
&SP=-3 Kk a=3
Apa p=-3 xor a=3.

12 Ofpa 2 - 13266
Aivovtar o1 mapactdcelg A =0’ +4a+5 ko B=(2p+1)’ -1 ,pe a,pecR.
a. Na deitere oL e kéOs o, PR 1oyder A =(a+2)" +1.
B. i. Na ociete 6Tt A+B>0.

ii. TwroegTpéigtov a,feR wyoer A+B=0;
Adon
0. Eekvovtag and to de0TEPO HEAOG TNG 10OTNTAG £XOVLLE:

(a+2) +1=a’ +4o+2°+1=a’ +4a+5=A
B. i. Eivan
A+B20< (0+2) +1+(2B+1)° =120 < (a+2)> +(2B+1)> >0,

TIOV 10YVEL WG AOPOIGL TETPAYDV®V.
ii. Amd 10 epduo P.i. PAEmOLUE OTL M 1IGOTNTA 1GYOEL Yo

(@+27 +(2B+1’ =0 {(@+2)° =0 xar (2p+1)° =0} = (@=-2 «m B=—%).

13 ©fpa 2 - 1368

Av 2<x<3 ko1 1Ly<2 , va Bpsite peta&d mordv opiov PpickeTor N T kKedepag ard T TOPUKATO

TOPUOTAGES:

a. X+y B. 2x—3y v. X
y

Avon

o. [IpocOétovpe kot uéAN Tig avicotnteg 2<x <3 xor 1<y <2 «ou Ppickovue
2+1<x4+y<34+2=3<x+y<5
2

B. Eivar: e 2<x<3<2:2<2x<2-34<x<6, (1)

(=3)

e ISyL2 5 (-3)12-3y>2(-3)2<-32-3y>2-65-6<-3y<-3,(2)
[Ipocbétovpe kotd PéAN T1g avicotnteg (1) ko (2) ko Eyovue
4-6<2x-3y<6-3<-2<2x-3y<3
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v. Elvar: e 2<x<3 | (3)

. 1<y52©12121@13131 , (4)
y 2 2y
1 1
MoAhomhacialovtag Kot péAn Tig avicotntes (3) ko (4) €yovpe 2 3 <x—<31le1cX<3
y y
14 Ofpa 2 - 1324
AV 710 TOVG TPAYRATIKOVS apOpovg X ko y woyvovv: 3<x<5 kot -2<y<-1, vo Ppeite Ta 6pra

RETAED TOV omoimV BpickovTal ol TIHES TOV TUPUCTACEMV:
o y-x B. x*+y’
Avon
a. Biva: e 3<x<5=-3>2—=x2>2-5=>-5<-x<-3 , (1)
e —2<y<-1,(2)
[Ipocbétovpe kotd uéAN T1g avicotteg (1) kar (2) ko éxovpe
-5-2<-x+4+y<-3-1< -7<y-x<-4
B. Eivaw o 3<x<5=9<x*<25 , (3)
o —25y<-1=22-y21=2°2(-y)2"=1<y’ <4 , (4)
[IpocbHétovpe Kotd péAN TIg avicotnTes (3) Ko (4) Kot €xovpe
9+1<x*+y* <25+4 < 10<x’ +y* <29

15 Ofpa 2-1314
INo Tovg TpaypatTikovg apOpovs a, B woyvovyv:
2<0<4 xou —4<P<-3
Na PBpeite Ta 0pro peTa&d TOV 0TOIMV TEPLEYETOL 1] TN KOOENLAS 0TO TIC TOPUCTAGELS:
a a-2p B. o’ —2ap
Avon
a. Eiva: e 2<5a<4 | (1)
o “4<BL-3(-4)(-2)2-2-f=2(-3)(-2)=6<-2<8 , (2)
[Ipocbétovpe kotd péAN T1g avicotnteg (1) ko (2) Ko éxovpe
2+6<0-2p<4+8= 8<a—-2B<12
B. Amo6 to epdTUa 0. Exovpe 8<La—-2B<12 ka 2La<4 .
[oAamhacialovpe Katd HEAN TIG OVICOTNTESG KOl EYOVUE
8-2<a(a—2P)<12-4 & 16<a’ —2ap <48
2% 1poMOC
Eivar 2<a<4e2°<a’ <4 < 4<a’ <16 , (3).
MoAoamhaocialovue katd uéAn tic ovicotnteg (1) ko (2) ot €yovue
6-2<-20p<8-4=12<-20f<32 , (4)
[Ipocbétovpe kotd uéAN T1g avicotnteg (3) ko (4) ko Exovpe
4+12<0’ -20B<16+32<16<a’ —20p <48

16 Ofpa 2 -12673
"Eoto o, p rpaypatikoi aprOpoi yio Tovg omoiovg toyver: 0<a <.

, , 3 3
a. No amodeifere 6T1 —<— .
o

B. No omodeifete 6T o’ +% <p’+ 3 .
a

Avon

Exdooeic Mrdplog
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a. Me O<a<fp €yovue l>1:§>§:§<3.
a

pa B B «a
B. Me 0<a<P éyovpe o <B’ . Emmhéov, omd To epOTUA 0. Eivon 3 < 3 , omoTE e TPOcbeon TwV Vo
o

A 4 3 3 3 3
OVICOTHTOV Taipvovpe: o + E <p’+=.
a

17 O@fpa 2 - 1352

Av 0<a<l1, té1e

a. va amodeiere 6Ti: o <a
B. va owtaéeTe amd TO PIKPOTEPO TPOG TO HEYHAVTEPO TOVS OPLONOVS: 0, «’, 1, a, —
Avon

o. Exyovpe O<a<l1, omdte a>0 wor a<l .

~a>0

Eivat:  a<l = o’ <a

2
-a”>0

o <l = o’<a’. Apa o’ <a’<a , oméTE O <0l .

B. Amo 1o epdTpO @. éxovpe 0<a’ <o’ <a .
a>0

Eivan a<l = —>1.
o

i 1
Ondte 0<a’ <a<l<— .
o

18 Ofpa 2 -1373
Aivovtal wpaypatikoi apOpoi o, B, pe a>0 kor f>0 . Na arodeifere 6T
a. a+124 B. (a+i)[ﬁ+i)216
a a B
Avon

4 a>0 4
a. Eivat a+—24<:>a-(a+—j24a<:>a2+424a Sa’-4a+4>0 < (a—-2)" =0 , mov woyveL.
o o

4 4
B. Amé 10 0. gpoTnUO Eyovpe a+—>4 ka1 P+—>4 .
o

4 4
[MoAhomhac1alovpe TIg TOPATAVD OVIGOTNTEG KOTA PEAT KOl TPOKOTTEL (a + —J : (B + Ej >16.
a

19 Ofpa 2 - 1298

OpBoydvio TapariinAdypappo £El PKOG X EKOTOOTA KOl TAATOS Y EKOTOGTA, OVTIGTOLY . AV Y10 TO (KN

X Ko y woyver: 4<x<7 km 2<y<3 1érte:

o. Noa Ppeite to o6puo perald Tov omoiwv mepiéyetor 1N Ty TNG AEPPETPOL TOv opBoywmviov
Tapaiinioypappov.

B. AvTto x pelwBei katad 1 ko 10 y TpuTAUGlOGTEL VO Bpeite To Opro peTald TOV omoiv TEPLEYETAL N
TIUN TNG TEPLUETPOV TOL VEOL 0pBoy®Viov Tapaiinroypappov.

Avon

a. e H zmepipetpog tov opBoymviov maporinioypaupov eivor I1=2x+2y .

‘Exovpe: o 4<x<7<2-4<2x<2-7<8<L2x<14 , (1)

e 25y<3&52.252y<2-34<2y<6 , (2)
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[pocBétovpe katd péAn T1g ovicotnteg (1) won (2) won £xovpe
8+4<2x+2y<14+6<=12<T1<20
B. Avto x peiwbel katd 1 karto y tpumhaciootel n véa mepipetpog Oa sivat:
IM=2(x-1)+2-3y=2x+6y-2

Etvau:

2<{y<36:-256y<6-312<6y<18 ©12-2<6y—-2<18-2<10<6y-2<16 , (3)

[Ipocbétovpe kot péAn tig avicotnteg (1) war (3) ot £yovue
8+10<2x+6y—-2<14+16 < 18<I1'<30

20 Ofpa 2 - 1261

A7o6 10 opBoyodvio ABZH a@aipéOnke to tetpayovo 'AEH mievpdc y . H E
e
0. Na amodciete 0T 1) mEPipETPOS TOL Ypappookioopévov oyiuatos EZBAT'A mov ! A
r
améperve oivetar amé ™ oyxéon: I =2x+4y . y| ¥

B. Avioydaer 5<x<8 kam 1<y<2 , vo Ppeite perald mordv apdpav Ppickeron n
TN TG TEPUETPOV TOV TAPATAVE® YPUULOCKLAGUEVOD CYINOTOS.
Avon
o. Elvai: o EZ=HZ-HE=AB-TA=x-y
e ZB=HA=HI'+TA=EA+TA=y+y=2y
Ondte n mepileTpog T0L GYNHOTOG fvat
I=EZ+7ZB+BA+ATl'+TA+AE =x-y+2y+x+y+y+y =2x+4y
B. Eivau
e 5<x<8<2-5<2x<2-8=10<2x<16 , (1)
o I<y<2&4-1<4y<4-24<4y<8 , (2)
[Ipocbétovpe kot péAn tig avicotntes (1) war (2) woi €yovpe
10+4<2x+4y<16+8<=14<11<24

8. AmbAvtn tipf mpaypatikod aprbpod

21 Ofpa 2-1300
a. No amodeitete 6T1 X° +4X+5>0 , Y10 KGOE TPOYRATIKO apOpd X .
B. Na ypawyete yopig amdlvteg TIPEG TNV TOPlOoTUOT:
B=|x’+4x+5|—|x’ +4x+4|
Avon
a Bivor X +4x+5>0x7+2-x-2+4+1>0 < (x+2)* +1>0 , mov 1oydet.
2% 1pémog (petd to ke@diato 19)
To tptdvopo x> +4x+5 éxet a=1, B=4, y=5 Ko drkpivovsa:
A=P*—4ay=4"-4-1.5=16-20=—-4<0
Eneidn emmiéov a=1>0 €&povps x> +4x+5>0 , Y10 k4O TPAyHoTIKO 0ptOnd X .

B. Eivau

o X' +4x+5>0, omote |X° +4x+5|=x"+4x+5

o X' +4x+4=(x+2)"20, onote |X’ +4x+4|=x"+4x+4
Apo B=x"+4x+5- (x> +4x+4) =x> +4x+5-x" —4x—4=1.

Exdooeic Mrdplog



8 2 Ot Ipayuoztixot apiBuoi

22 Ofpa 2 -1258
INo kG Tpaypoatikd aplOpd x pe v wowOTYTE S<x<10,
0. Vo YPAWETE TIg ToPpaoTdoels | x—5| ko |x—10| yopic améivteg Tipéc,

[x-5| |[x—-10]
= + .
x—5 x—10

B. vo vmoloyiceTe TNV TN TS TOPACTAGS: A

Avon
o. Exyovpe 5<x<10=x>5 kar x<10=>x-5>0 o x-10<0 .
Onote |x—5]=x-5 ko |x—-10]=—(x—-10)=—-x+10 .

|x—5|+|x—10|:x—5+—(x—10)

B. A=
Xx-5 x—10 Xx-5 x—10

=1-1=0

23 Ofépa 2-13177

Aivovtal o Ipaypatikoi apOpoi o, B ywe Tovg omoiovg oyvel 2<a <3 km —2<Pf<-1.
0. No dsiCere 6ti: |0 —3|=3—-a ko |B+2|=p+2.

B. Na ociere 6T1: 0<a+pB<2.

v. Na oci€ete 6TL | Ty} g mapdotaong |a+pB|+|a—3|—|P+2| eivarion pe 1.
Avon

o. Elvar 2<a<3 ondte a-3<0 kodpa |a—3|=3-a.

Eniong elvar —2<P<-1 omdte P+2>0 xardpa |[P+2[=P+2.

B. Me mpocheon katd péin tov 2<a<3 kot —2<P<—1 épovpe 6Tt 0<a+P<2.
v. And 1o B. gpdtnuo égovpe 61t 0<a+Pf<2 omdte |a+P|=a+p.

YUVETMG N TAPAGTACT] YiveTOr :
lo+B|+|a=3|-|B+2|=a+B+3-a-B+2)=a+P+3-a-P-2=1

24 Ofpa 2-13169

Av yvopilovpe 6TL0 X givor TpaypoTiKoS apOpoc pe 3<x<5 , tote:

0. No amodciere 61 Xx—-5<0<x-2.

B. Na AMoete Ty egicwon [x—2|—|x-5|=2.

Avon

o. Apov 3<x<5,0aéyoopue x—-5<0.

Axopa 3<x ,omote 1<x-2 . Qote x—-2>0.

B. Tvopilovpe 6trav y=>0,1t6te |y|=y evoav y<0 ,10t€ |y|=-Y .

"Etoln dobeica eicwon ypagpetor x —2—-(5—-%x)=2 ,4pa x—2-5+x=2 , ondéte 2x =9 .

Tehkd x =% , Abon 1 omoia elvat deKTr, 0Pov %z 4,5¢[3,5].

25 Ofpa 2 -1239
Aiveton n mapdotacn: A=|3x—6|+2 ,6mov 0 X givor wpaypatikés aprpdc.
0. No amodcilete 6TL
i. okdls x>2, A=3x-4
ii. o k@Be x<2, A=8-3x.
9%’ —16

B. Av 7y Tov X woyVELOTL X=2 VO 0modgiere OTL: m =3x+4
X—6|+

Avon
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Eivar A=[3x-6|+2=[3(x—-2)|+2 =3|x-2|+2.
. i. o x22<x-220, elvar |x—2|=x-2 , omote
A=3(x-2)+2=3x-6+2=3x—-4
ii. [0 x<2&x-2<0, eivar |x—2|=—(x—2)=—x+2, ondte
A=3(—x+2)+2=-3x+6+2=8-3x

9x* =16 o (3x)’-4> (3x-4)(3x+4)

[3x—6]+2 3x -4 3x—-4

26 Ofpa 2 - 1260

Ailveron n mapdotaocny: A=|x-1|—-|x-2]|.

B. Ta x>2 , eivan =3x+4

o. e 1<x<2,voociéere 6T1: A=2x-3 .

B. Te x<1 , va dsilere 6TL N TOpdoTaon A £xel otabepn Tipfq (aveEaptnTn TOL X), TNV 0MOiC KOl VO,
TPOGOLOPIGETE.

Avon

o. Eyovpe 1<x<2=x>1 kau x<2=>x-1>0 xor x-2<0.

Onote |x—1|=x-1 ko |Xx-2|=—(X—-2)=—x+2 .

Apa A=|x—-1|-|x-2|=x—-1-(—x+2)=2x-3 .

B. Av x<1, torte:

e x—-1<0, ondéte |x—-1|=—-(x-1)=1-x.

e X<2=>x-2<0, onoéte |x-2|=—(x—-2)=2-Xx .

Apa A=|x—-1|—-|x-2|=1-x-(2-%) =1-x—-2+x=-1, nhadn &xel otabepn Tyuy.

27 Ofpa 2 -1384
Aivetar n mapaoctaon: A=|x—-1|+|y—-3|, pe x, y @paypatikovg apldpovs, yia Tovg 0moiovg woyvset:
1<x<4 ko 2<y<3 . Naoamwodscitete oTL
o A=x-y+2 B. 0<A<4
Avon
a. Eyoope: o x>1=x-1>0,dpa [x—-1|=x-1
o y<3=>y-3<0,dpa |y<3|=—(y-3)=-y+3.
Enopévog A=|x—1]|+|y-3| =x—-1+(—-y+3)=x—-y+2 .
B. Exyovope 1<x<4 ,(1) kot 2<y<3&-2>-y>-3-3<-y<-2,(2)
Me npdcBeon katd péin tov (1) ko (2) wpokvmrel 1-3<x-y<4-2 & -2<x-y<2=>0<x—-y+2<4.
Apa 0<A<4.

28 Ofpa 2-1303

Aivovton o1 To.PUcTACELS:

A=|2x-4| ku B=|x-3]|, 6mov o x givol TpaypatiKég apOpds.

0. NakédBe 2<x<3 voomodcilere 6Tt A+B=x-1.

B. Yrapyer xe€[2,3) ootevaioyder A+B=2 ; No aiTioA0YNGETE TNV OTAVTION GUC.
Avon

Eivan A=|2x-4|=]2(x-2)|=2|x-2] .

a o 2<x <3, éovpe: x22 kau x<3, x—220 xor x—-3<0, ondte
e A=2|x-2|=2(x-2)

e B=|x-3|=—(x-3)=—x+3

Apo A+B=2(x—-2)-x+3=2x-4-x+3=x-1.

Exdooeic Mrdplog
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B. Av x€[2,3)=2<x<3, and a. gpotua givor A+B=x-1.
Onote A+B=2<x-1=2<< x=3, anoppintetan, apod X €[2, 3).
Apa dev vmapyel x €[2, 3) , dote vaoywet A+B=2 .

29 Ofpa 2 -12909

AiveTal 0 TpaypoTIKOS apOpnos X Yo Tov omoio toyvel |[x—3|<S.

0. Na dgitere 6L x€(-2,8).

B. Na Bpeite Tic aképatreg TIPES TOV X Y10 TIG O0TOiES WoyvEL | X —3 | <S.

Y. Av A T0 cVvoro mov £xel otovyeia T aképares TIPES ToV X oV Ppikote oto f. epOTHRA Kot B To
ovvolo pe B = {—3 ,—2,-1,0,3, 4} , VO, TOPAGTIOETE TO oUVohe A UB kv ANB pe avaypagi] tov
GTOLYEIMV TOVG.

Avon

0. |x-3|<5 -5<x-3<5< -2<x<8=x€e(-2,9)

B. Otaxépateg TG TOL X Y10, TIC OTOleg 1oyvel | X —3| <5 eivar ot aképatot aptduol Tov aviKovy GTo ST

(-2,8), onadn ot —1,0,1,2,3,4,5,6,7.

v. Elvit A={-1,0,1,2,3,4,5,6,7} xau« B={-3,-2,-1,0, 3,4} onodre:

AuB={-3,-2,-1,0,1,2,3,4,5,6,7} xau. AnB={-1,0,3,4} .

30 Ofpa 2 -1272

AlveTal TpoaypaTikog aplOpds x, yo Tov omoio woyvel: d(x,—2)<1 . Na dcilete ot

a. —-3<x<-1 B. x’+4x+3<0

Avon

o. Eivon d(x, -2)<l< [x+2|<le -1<x+2<1 <_:2> -1-2<x<1-2 & -3<x<-1

B. Exoope —3<x<—-1,0mote x>-3 xu Xx<-1=>x+3>0 wor x+1<0.

Apo (x+3)(x+D) <0 x> +x+3x+3<0 & x> +4x+3<0

31 ©Ofpa 2 - 1253

a. Na Mogte Ty avicoon: |x—5|<4 .
. . , . ] , , 1 1
B. Av kdmorog aprOpuog o eraindevel TNV TOPATAVEO UViICOON, VO AT0OEIEETE OTL: 9 <—<1.
o

Avon
o. Elvar |x-5|<d4 o -4<x-5<4 ©—-4+5<x<4+5<1<x<9.
1 1 1 1

B. Emedn o apBuog o emainfBedel v ovicmon tov d. epOTNHOTOC Eyovpe: 1<a<9<1>—> 5 = 5 <—<1.
o o

32 Ofpa 2 -1322
Aivetal TpaypoTikog aplOpdg x yuo Tov omoio woyvel: |x—2|<3 .
0. No amodcifete 0T —1<x<5 .
1 -5
B. Na amlhomomceTe TNV TOPACTAGCT: K=% .
Avon
. Eivan d(x,2)<3< |[x-2|<3 < -3<x-2<3 < -3+2<x<3+2< -1<x<5
B. Exoope —-1<x<5<x>-1 kot x<5<x+1>0 xow x—-5<0 .
Apa |[x+1|=x+1, [x=5|=—-(x-5)=—x+5.

|x+1|+|x—5|_x+l—x+5_§_2
3 3 3

Onote K=
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33 Ofpa 2 -1323
Aivovtal Tpoypatikoi apOpoi y, yia 100G omoiovg woyver: |y—2|<1.

0. Na amodcitere 6Ti: ye(1,3) .

ly—-1[+]y-3|

B. Na amwlomoujoete Ty mapaotacn: K= 5

Avon

o. Eivaw |y-2|<le -l<y-2<l & ly<3evye(l,3)

B. Exyoope ye(,3)=>1<y<3=>y>1 xu y<3=>y-1>0 kau y-3<0 .

Apa |y=Il=y-1, |y=-3[==(y=3)=3-y .

ly-I+ly=3|_y-l+3-y _2_
2 2 2

Onote K= 1.

34 Ofpa 2 - 1284

a. Nao AMogte v avicwon |[x+4|=>3 .

B. Av a> -1, vaypawyete Tnv TOPACTACT A:||a+4|—3| AOPic amdrlvTES TIHEG.
Na 01T10A0Y1)6ETE TO GVALOYIGNO GOG.

Avon

o. Etvan |x+4|23<x+423 1| x+4<-3ox>2-1 1M x<-7

B. Elvar o> -1 a+42>2-1+4<a+423 ,0niodn a+4>0.

Apu |a+4| =a+4 ,ométe A=|la+4|-3|=]a+4-3|=[a+]].

Eivai a>2-1<a+120, omote A=|a+1|=a+1.

35 Ofpa 2 -1342
Av Yo TOV TpaypoTIKO apOpd x woyver |[2x-1|<1 , 1ote:
a. No amodcifete 0T 0<x<1.

B. Na owrtaéere amd To PIKPOTEPO TPOG TO PEYIAVTEPO TOVS 0.PLONOVS:

1, x, X

Na a1tioroy1)0€TE TV ATAVTI OGN GOG.
Avon
0. Eivar [2x -1]<1< -1<2x-1<1 < 0<2x <2 < 0<x <1

x>0
B. Exoope 0<x<1 ,0méte x<1= <x’ <X .
Apa x*<x<1 .

36 Ofpa 2 - 1320

INo tov Tpaypotkd apOpd x woyver: d(2x,3)=3-2x .

, . 3
0. Na amodeilere 6T x < 3"

3
B. Av x< 3 va amodeifete 6T N mapdotaon: K=|2x-3|-2|3—x]| sgivor aveEaptntn T00 X .

Avon
o. Etvar d(2x,3)=3-2x<|2x-3|=-(2x-3), (1)

Enedn |a|=—a<a<0 éyovue 6Tin (1)<:>2x—3£0<:>x£%.

Exdooeic Mrdplog
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B. Etvar K=...=|2x-3|-2|x-3| . 'Exovue XS% , OTMOTE

e 2x<3=2x-3<0, dpa |2x-3|=-2x+3

e X<3=>-x>-3=23-x>0, 4po |3-%x|=3-Xx

Enopévog K=|2x—-3|-2|3-x|=-2x+3-2(3—-%x)=-2x+3-6+2x=-3 .
Apa givar oveEdptnn TOL X .

37 Ofpa 2 -1366

. 1
a. Av a<0, vo amodeyBei oTv: a+—<-2 .

o
. 1
B. Av a<0, va amoderylei oTv: o |+ |[— (=2 .
Avon
, 1 0<0 ) ) i
o o a<0 sivar a+—< -2 0 +1>2-20 <0 +20+120< (a+1)" >0, mov woyvet.
o
B. Two <0 elvar |a|=—a.

1 1 . . ,
22& —0——22& 0+ —< -2, OV IoYVEL OO TO 0. EPAOTNLLOL.
a a

Omnote |a|+

38 Ofpa 2 -1371
p

a

a. Av a,peR-{0} , va amodsryOsi 6T + =2 (1.

B. ote woyder n woétnto oty (1) ; No arTloAOYNGETE TNV OTAVTIN O] GOC.

Avon
a. Bivar |2+ i 22(:)M+m22<::>|0c|2+|[3|222|0L||[3|<::>|0L|2 2|a||B|+|B[=0
Bl la Bl lof
< (la]=|B))* =0, mov oydet.
.o .
p. Eivor A + % =2& (o[- B’ =0=|a|-|B|=0=|a|=|B|=a=p 1 a=- .

H 1061tnta woyvet 6tav ot apiBpoi ivar icol 1§ avtibetot.

39 Ofpa 2 -1252
o. Na Bpeite Yo moreg wpaypotTikég TIpég Tov y woyve: |y—3|<1.
B. Av x, y givol To Pk TOV TAEVPOV evég opBoymviov maparinioypdppov, pe 1<x<3 kv 2<y<4,
10TE va amodeilete 6T 6< Il <14 , 6mov II givan n TepipeTpog 10V 0pBoywviov.
Adon
a. Eivar |y-3|<le -l<y-3<le2<y<4
B. H mepipetpog tov opboywviov eivan I1=2(x+y) .
‘Exyovpe: o 1<x<31:2<2x<2:32<2x<6, (1)
e 2<y<42-2<2y<2-44<2y<8, (2)

[Ipocbétovpe kotd péAN Tig avicotntes (1) war (2) kot TpokVOTTEL
24+4<2x+2y<6+8<=6<II<14
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40 Ofpa 2 - 1248
0. Na Ppeite yio woreg mpaypatikés Tipég Tov 'y wyver: |y—-3|<1.
B. Av x, y €ival Ta piKn TOV TAELVPAV VOGS 0pBoywviov mapariinioypdpupov, pe
1<x<3 ko 2<y<4,
107E vo. Bpeite Ta Opro peTad TOV omoimv TeprEyeTon N Tipt] Tov Epfadod E Ttov opBoymviov.
Avon
0. Eivan |y-3|<le -1<y-3<le2<y<4 .

B. To epPadov tov opBoywviov eivar E=xy . 'Eyovope 1<x<3 xou 2<y<4.

[ToAlamAacidlovpe Katd LEAN TIC TAPATAVE® OVIGOTNTEG KOl TPOKOTTTEL 2 <Xy <12 2<E<12 .

41 Ofpa 2 - 1268
Aivovtol 600 TUHOTE PE UK X KOl Y, YO TO 07Toid woydovv:
[x-3|<2 kot |[y—6|<4
0. Na ogifere 6T1: 1<x<5 km 2<y<10.
B. No Ppefei n pikpotepn Ko n peyaAvTEPN TN TOV PTOPEL Vo TApPEL 1| TEPIPETPOS €vOS opBoymviov pe
OlUGTAGELS 2X KOL Y.
Avon
a. Etvar: o |x-3|L2& -2<x-3<2<1<x<5
e |y-6|£4< -4<y-6<42<y<10
B. H mepiperpog tov opfoywviov etvan [1=2-2x+2y=4x+2y .
"Eyovpe:
e 1<x<5<1-4<4x<5:4<4<4x<20,(1)
e 2<5y<102-2<2y<10:2<4<2y<20,(2)

[TpocBétovpe Katd péAn tic avicotnteg (1) wor (2) kot Exovpe
4+4<4x+2y<20+208<11<40
e Eivan II=8, yio x=1 xou y=2.

Ondte n eAdyoTn TIUN TS TEPETPOL givar 8.
e Eivar I1=40, yuuw x=5 xou y=10.
Ondte n péyromn T tng meppuétpov givan 40.
42 Ofpa 4 -1515
Aivovtan ov Tpaypotikoi apiOpoi o kot B yia Tovg omoiovg LoyvEL N avicwon:
(a-DA-p)>0
0. Na amoociere 6T to 1 givan petalv Tov o, B.
B. Av emmiéov |Pp—a|=4 ,vo vmoloyicere TNV TP TS Topaotacns: K=|a—-1|+|1-PB].
Na a1TI0A0Y1GETE TV ATAVTI|GI] GOG EITE YEMUETPIKA EiTE aAyEPPLKA.
Avon
o. 'Eyovpe (a—-1)(1-B)>0, ondte orapBuoi a—1 xkor 1-P &ivor opodonuot. Alakpivovle TIC TEPITTMOGELS:
e 0—1>0 xau 1-f>0=0a>1 ko1 f<l=P<Il<a

e 0—1<0 xu 1-f<0=0a<l ko1 f>1=a<l<p

Apa og k00e mepintoon to 1 givon peta&d tov o ko P.

Exdooeic Mrdplog
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1> 1-B>0  |1-B|=1-P
B. ¢ Av B<l<a 1018: o>l <Ja-1>0 , ométe ° |oa—-1|=a-1
B<a B-a<0 e |p-a|l=4=-PB-0)=4<=a-p=4, (1)

)
Apo K=|a-1|+|1-B|=a-1+1-B=a-B=4.

a<l a—-1<0 e la—-1|=—(a—-1)=1-a
e Av a<l<f ,t0te: <1<P <<s1-B<0 , omote =~ [1-B|=—(1-B)=p—-1
B>a B-a>0 * [B-a|=4=PB-a=4, (2)

&)
Apo K=|a-1|+|1-B|=1-a+Pf-1=p-a=4.
2% 1poMOC
Emedn ot apBpoli a—1 ko 1—B  &ivor opdonpot Exovpe
K=loa-1[+[1-Bl=[(a=D)+A-P)[=[a-PB[=[p-a|=4

leopetpka

‘Eoto A(a) , M), B(B) taonueia tov déova. ,(Z. ]\1/1 p
To onpeio M Ppioketor peta&d tov A kot B, omote

K=[a-1[+[I-B|=d(a,)+d(,p) = (AM) +(MB) = (AB) =[a—-p|=4 : 1\14 -

Av B<l<a , ouown Bpickovpe k=4 .

43 Ofpa 4 - 1429

Yg évav a&ovo ta onueia A, B xau M avtietor ovv 6tovg aplfpovg 5, 9 kol x avricTouyo.
0. No O10TUTAOGETE T YEOUETPIKI] EPUNVEID TOV TAPAOTAGEOVY |[X—5| kot |[x—-9] .
B. Avioyder |[x—5|=|x-9]|, napactdosmv

i. Ilow yeopeTpiki) 1010TnTO TOL 6nueiov M avayvopilete; No a1TiohoY|GETE TNV ATAVTNGY] GUG.

ii. Mg ypfion Tov G&ova, va Tpocoopicere Tov TPaypaTIKé aptOpd x mov mapioTdvel 1o onueio M. Na

empefardoete pe ahyeppiké tpémo TV amdvron cog.
Avon
0. Eivar: o |[x=5|=d(x,5)=MA Zpov. Zpov.
e [x-9|=d(x,9)=MB A5) M®  B(©9)

Onote o1 mapaotdoelg |X—5| kot |Xx—9| maptotdvouy TIG amocTAGEIC TOL onpeiov M amd ta onueic A Kot

B avtioctouyo.
B. i. Exovpe |x-5|=|x—-9|< MA=MB . AnAadn to onueio M eival to péco tov Tunuatog AB .

ii. o Topéoo M tov Tpuquatog AB elvar to kévipo tov dwwotquotog [5, 9] , omdte x =¥=7 .

oG r
27 tpdmog 2 pov. 2 pov.

Eivai: AB=d(5,9) =|5-9|=4 povadec.

A(5) ME) B
Emopévog 1o onueio M améyel 2 povadeg amod to onueio A(S) kot 2 povadeg and to B(9).
Apagivar x=5+2=7 .
e Eivar [x-5|=|x-9]<<x-5=-%-9) 1 x-5=x-9
X-5=—%x+9 1 x—-x=-9+5<2x=14 | Ox=-4<<x=71 0x=-4, nwov eivar adHvarn.

Apa x=7.
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44

Ofpa 4 - 1427

Aivetonr évag TpaypoTikég apiOpuog x mov wkavomolel T oyéon: d(x, 5)<9 .

a.

No am0d®6ETE TNV TAPUTAVED G6YE6T AEKTIKA.

B. Mg ypiion Tov GEova TOV TPAYRATIKAOV dPlON@V, Vo TUPUGTI|CETE OE HOPPT] OLUGTIATOS TO GUVOLO TMOV

OVVATAOV TILAV TOV X .

v. Na ypéwyete ™ oyéon ne 1o cvpforo g amwoivTng TIUNG Kot va empefardcete pe arlyeppikd tpoémo o
CULUTEPUGIO TOV EPOTHHATOS . .
0. Na (p1NoUOTOMGETE TO COUTEPAGILO. TOV EPOTNNATOS Y. Y0 Vo, OgileTe 0T |x+4 |+ |x—-14|=18 .
Avon
. And ™ oyxéon d(X,5)<9  éyovpe Ot 0 aplBudg x  améyel amd T0 S amdoTaoN J wov. 9 wov.
wpotepP 1) ion tov 9 ANME B
HIKpOTEPT T 10T : IR 7

B.

Av 1o onpeio K, M tov d&ova avtiotoryobv otovg aptBuovg 5, X avtictotya, T0T1e

d(x,5)<9< (MK)<9
A76 10 dumAavo oyfuo éxovpe 0Tt To M avikel oto tuqua AB pue A(—4) xoir B(14) . Ondte xe[—4,14] .

v.
0.

Eivar d(x,5) <9< [x-5|£9 -9<x-559 < -9+5<x<9+5 -4<x<14

‘Exyovope x>2-4<x+420 kot x<14<x-14<0

Onote |x+4|+|x—-14|=x+4-(x-14) =x+4-x+14=18 .

45

Ofpa 4 - 1428

Aivovtal 1o onpeic A, B kou M 7ov mapieTdvouy 6TOV AE0VE TOV TPAYROTIKOV 0plOp@Y Tovg 0ptdpoig

-2, 7 kol x avriotoyo, pg —2<x<7.

0. No O10TUTOGETE TN YEOUETPIKI] EPUNVELR TOV TAPUCTAGE®DY.
i |x+2] ii. |x=7]|

B. Mg ™ Ponj0sio Tov AEova vo dMGETE TN YEOUETPIKI] Epuveia Tov aBpoicpartos:
[x+2|+[x=7]|

v. Na Bpeite Tqv Ty g mapdotaons A=|x+2|+|x—7| yeopeTpkd.

0. No empefordoete alyefpukd To TPONYOVNUEVO COUTEPUGLO.

Avon

a. i. Evon [x+2|=|x—-(-2)|=d(x,—2)=MA . Ankodn n napdotacn |X+2| mapiotdvel

v andotoon Tov onueiov M and to A.

ii.

AC2) M(x) B(7)

Eivan |x-7|=d(x,7)=MB .

Anhadn n mapdotoon | x —7| moplotdvel TV andotact tov onpeiov M amd o B.

B.

Eivar |x+2|+|x—7|=d(x, —2)+d(x, 7) =MA + MB = AB

Aniodn to dBpoopo |x+2|+|x—7| mapiotdverl v omodctoon AB .

v.
0.

Etvar |x+2|+]|x-7|=AB=d(7,-2) =|7—(-2)|=|9]=9

Eilvau
e X>-2x+2>0 , dpa |[x+2]=x+2
e Xx<7x-7<0 dpa |x-7|=—(x-7)=7—-X%

Onote A=|x+2|+|x-7|=x+2+7-x=9

Exdooeic Mrdplog
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46 Ofpa 4 -13179

Aivovtal ov Tpaypoatikoi apiOpoi o, B yia Tovg omoiovg woyvel 1<P<2 ko 2<a<4.

a. i. Me ™ ponfewa Tov GEova TOV TPAYRUTIKAOV aprtOp@v va, dcilete 60TL N amdéoTacn) TOV o kKo B sival
pwpoTepn 1] ion Tov 3.

ii. Noa amwodcitete alyefpikd Ty amdvTiion 610 i. £pAOTNNO.

B.i. Nabdeicersom P<1<2,
o p
ii. Na Bpeite Toug aprOpovg o kor B Yo Tovg omoiovg Loyvel |[1-—|= %—1‘ .
[}

Avon
o. H andotoon d(a,B)=|a—-B| tov aplbpov o B a
Kot B mhvo otov GEove TV TpayuoTikdv apldudy 4 -3 -2 -1 0 L 2 3J 4 5 6 7 8 9 10
QOIVETAL GTO JITAAVO GYNLLOL. la-B

i. Amd tov d&ova Kot apod 0 B dev pmopel va mépetl Tiun pkpotepn (o aptotepd) tov 1 kot o o dev pmopel va
whpel T peyarvtepn (o 6e&d) tov 4, cvopmepaivoops 6t N peyorotepn T g d(a, ) eivor 3 (ndhota
d(a,B)=3 otav B=1 xu a=4), onradn d(a,p)<3.

ii. Eivaw 1<p<2 < -1>2-p2-2< -2<-B<-1.
Me npdcBeon katd pén tov 2<a<4 , —2<-B<—1 é&ovpe ot 2-2<0-Pf<4-1<0<a-p<L3.
Apov 0<a—B eivor |a—B|=a—B<3 omdte d(a,p)<3.

B. i. Agdopévov 6Tt 1<P<2 ko 250 <4 éyovue o6tiotapBpol o, B eivar Ogticol kot apod B<2<a eivar
kot B<a.

, , ) . o
Etor0000 P<a kou B>0 éyxovpe ot 1<—.

Eniongapod B<a ko a>0 é&yovue 6T ESI.
o
Tehkad ESISE.
a B
N R | S B :
ii. A@ov dei&ape 0T SISB €xovpe ot 1 >0 ondte
a o
|1—E|=1—E Kol 210 omote |2—1|=2—1
a o

2VVETWDG

|1—%|:%—H<:>1—%=%—1<:>aﬁ—aﬁ-%=a[3%—aﬁ<:>

af—p=a’-ap = 0=a’-2ap+p> < 0=(a—-P)’ < a=p

Opog 1£p<2<0<4, ondteyuwwva sivan a=p Oampéner a=p=2.
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47 Ofpa 4 - 1525

INa Tovg Tpaypatikovg apdpois a, e R 1oyveL 6T
e |a-2|<1
e |P-3|L2

a. No amoderyfei 611 1<a<3 .

B. Na Bpebei petald morwv aprOpav Ppickeraro .

v. Na Bpefsi petald morwv aprOpdv Bpicketor n Trapactaocn 20 —3p .
0. Noa BpeOei petald movwv aprOpav Ppicketal n TopacTacT) hud .

Avon
"Exovpe:
0. |lo-2|<le-l<a-2<lel<a<3.
B. IB-3|<2<-2<PB-3<21<B<5
VYo o I<a<3=2<2a<6,(1)
o 1<P<L5=2-3>2-3=>2-15=-15<-3p<-3,(2)
[Ipocbétovpe kotd péAn tig (1) ko (2) Kot EyOvpe:
-13<20-3B<3

. o l1<a<3, (3)
111

. 1$B£5:1212—3—£—§1 , (4)
5 5 B
[HoAamhaocidlovrag kKatd péin tig (3) kou (4) kot £xovpe: §< % <3.
48 Ofpa 4 - 1521
0. Na Bpeite Tovg mpaypatikovg api@povg X, Yo T0vg omoiovg toyvel |x—4|<2 .
B. Ozmwpovpse tpaypotiké apOpé x mov 1 aw66TAGH TOL 06 T0 4 GTOV AEOVA TOV TPAYNUTIKAOV aPlOp@v
givan pikpotepn oo 2 .
i. Na amodciEete 6T | 0T6GTAGY TOV TPUTAAGLOV TOV APLOROL AVTOV amd To 4 givor peyolvtepn Tov 2
Kol pkpotepn tov 14 .
ii. Na Bpeite petadv mormv opiov mepréyetal ) Ty ¢ andéotaons tTov 3x omd 1o 19.
Avon
o. Eivan [x-4|<2< -2<x-4<2<2<x<6.
B. i. Oa amodeitovpe 611 2<d(3x,4)<l4 <= 2<[3x—-4|<14,(1)
‘Exovpe d(x,4)<2 < |x-4|<22<x<6 < 6<3x<18=2<3x-4<14 ,(2)
Apa 3x—4>0 ométe 1 (1)<=2<3x—-4<14 , wov woyverand v (2). Apa 2<d(3x,4)<14 .
ii. 'Eyovpe |x—-4]<22<x<66<3x<18 < —-13<3x-19<-1, (1), omdte 3x—-19<0 .
Etvar d(3x,19)=|3x-19|=-(3x-19)=-3x+19.
H 1)=13>-3x+19>1=13>d(3x,19)>1 .
Apoa 1<d(3x,19)<13 .

Exdooeic Mrdplog
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9. Pileg mpaypatikdv apiOpdv
49 Ofpa 2-1376

Y1ov mivaka TG TAENG 6aG EIval YPUPPEVES O TAPAKAT® TANPOPOPIES (TPOGEYYICELS):

V=141, 3=1,73, J5=2,24, J7=2,64

o. Na emiégete Evav Tp6mo, @6TE Vo, ASL0TONGETE TA TUPATAVO dedouéva (6morta Oewpeite KATAAMAL) KoL
VO VTTOLOYICETE IE TPOGEYYIGT EKATOGTOV TOVG aplOpovg 20 , V45 ko /80 .

B. Av dgv vanpyov oTOV TIVOKA 01 TPOGEYYIGTIKEG TIES TOV POV TOS O propovcate

3:420+/80
Vas-5

VO VTOAOYICETE TNV T TNG TAPEGTAONG

Avon

0. BEivat: o +20=+/4-5=14.\/5=25=4,48
o V45=49-5=9-\/5=3J5=6,72
o 80 =+/16-5=1/16-/5=4/5=8,96

320 +/80  3-245+45 1045
Vas—5 355 25

50 Ofpa 2 - 1340

Av givan A=2—\/§ , B=2+\/§ , TOTE:

B. Eivon 5.

0. No amoocilete 611 A-B=1.

B. Na vmoloyicers TqV Tipn g mopdotaong M =A’+B .

Avon

a. Eivar A-B=(2-\3)2+3)=2> -3 =4-3=1

B. Eivar M=A2+B =(2-\3) +(2++3)2 =22 22343 422422343 =4+3+4+3=14

51 Ofpa 2 -12943

Aivovtal ov apiOpoi a=%(3+\/§) KoL B=%(3—\/§).

o. Na vroloyicere To GOpowopa o+ ko to yivopevo a-f.

. O OTTOOEICETE OTL O + =1/.
N dei i 2ipt=7

Avon
a. Etvau
04B= LB +5)+ (B =5) =3 +5+3-45)=2=3
2 2 2 2
Kot
1 1 P N P
@p=—(+V5)2(3-V5) =2 (3 —5)=10-5)=_=I

Apa a+B=3 ka a-B=1.
B. "Exovpe:

a2+[32:%(3+\/§)2+%(3—\/§)2:%(9+5+6\/§+9+5—6x/§):%-28:7
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52 Ofpa 2-1378

Aivetar | mapdotacn: A=+x—-4++6-X .

o. INa moeg Tipég Tov X opileTor  mapdotacn A ; No GLTIOAOYNGETE TNV GTAVTIGI GOS KUl VO YPAWYETE TO
6OVOLO TOV SUVATAOV TILAV TOV X GE HOPP1] OLUGTIILUTOC,

B. Tw x=5, va amodeifete 612 A’ +A—-6=0 .

Avon

a. [lpéne: x—-4>20x24 k. 6-x20x<6 .

Apa 4<x<6<=x€[4,6].

B. T x=5, sivit A=5-4+/6-5=1+V1=2, onéte A>+A—-6=2"+2-6=0 .

53 Ofpa 2-1379
Aiveronn mapaotaon: A=+x’+4—-x—4 .

o. INa moieg Tipég Tov X opileTor  mapdotacn A ; No GLTIOAOYNGETE TNV GTAVTI|GN GOS KOL VA YPAWYETE TO
6OVOLO TOV SUVATAOV TILAV TOV X GE HOPP1] OLUGTINUTOC,

B. Av x=4 ,va anodeitere oT1: A’ —A=2.(10- \/g) .

Avon

a. Tpéns: x> +4>0 , moviopwetyiakdle xeR xaw x—4>0<x>4 .
Ondte ) napdotoon A opiletor yio exeiva ta X €[4, + o) .

B. T x=4, &ovpe A=v4*+4-4-4=20-0=+2-5=25 .
Ondte A>—A=(2v5)-2/5=4-5-25 =20-2J5=2(10-+/5) .

54 Ofpa 2 -1375
Aivetay 1| mapdotocn: A=(\/x—4+\/x+1)(\/x—4—\/x+1) .

o. INa woreg Tipég Tov x opileron n mapdotacn A ; Na 0rTIOAOYGETE TNV ATAVTI| O] GOC.

B. No amwodcitete 0TI | TOpacTacn A gival otadepi), oONAadn aveéapTnTn TOL X.
Avon

o. [pémer (x-420 ku x+120) < (x24 ko x=2-1) ©@x2>4.

Ondte n mapdotaon A opiletor 6tav x €[4, +©) .

B. Bivit A=(Wx—4+Vx+D)x-4-vx+1) =(x-4)? —(Vx+1)? =x—-4—(x+1)=x—-4-x-1=-5 .

55 @fpa 2 - 1270

\/x2+4x+4_\/x2—6x+9
x+2 x—3 '

Aivetar | mapdortacn: K=

o. No Bpe0odv o1 Tipég mov pémel va wapeL To X, MOTE 1) Tapdotacn K va &xel vonpo wpaypotikod apiOpov.
B. Av —2<x<3, va amodsitete 6L mapdotaon K otabepi), Onhadn aveéaptntn To0 X.
Avon

Ve +ax+4 P -6x+9  Jx+2? Jx-3)'  [x+2| |x-3
X+2 x-3 X+2 x—-3 X+2 x-3

H napdotaon K €yet vonua mpaypotikov aptBpov av kot udvo av:

Xx+2#0 xou x-3#0&x#-2 xou x#3 .

a. Etvan K=

B. Exoope —-2<x<3=>x>-2 kol x<3=>x+2>0 xou x—-3<0 .
Apa |[x+2]=x+2 ko |x-3|=-(x-3) .
|[x+2] |[x=3|_x+2 -(x-3)
X+2 x-3 x+2 x-3

Onote K= =1+1=2.

Exdooeic Mrdplog
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56 Ofpa 2 -1308

5 5
NN RN

Aivetar | mapdotacn: A=

0. Nao ociCete 0T A =4 .

B. Na Adoete Ty egicwon: |[x+A|=1.

Adon

V35BSV V55 -3)

V533 5+43 (5 -3)5++3)

B35+ (B +(5) V543 3+5 8

= = = =4
(5)" -(+/3)° 5-3 5-3

B. ‘Exovpe [x+Al=l<|x+4|=1=x+4=1 1 x+4=-1<=x=-3 | x=-5

a. Eivan A=

57 @fpa 2 - 1381
Aiveran n mapaotacny: B=73/(x—-2)°

0. INa moeg Tipég Tov x opileton n mapdotaocny B ; Na arTiohoy|6ETE TNV ATAVTION GOUS KO VA YPAWYETE TO
6UVOLO TOV UVATAOV TIUAV TOV X VA0 HOPPT] OLUGTI|LATOG.

B. Mo x=4, vo orodeilete 6Ti: B’ + 6B=B* .

Avon

a. Tpénet: (x-2) 20 x-220x>2 .

Apa n mapdotaon B opileton yio ekeiva ta x €[2, + ) .

B. Tw x=4, givar B=3(4-2)° =2° =2 . Onote B*+6B=22+6-2=16=2*=B" .

58 Ofpa 2 -1380
Aiverar | mapdotacn: A=+1-x-— {‘/x—“ .
a. T moreg Tipnég Tov X opiletan  mapdotaon A ; No arTioA0Y1)GETE TV ATAVTNGI] 0GOS KO VO YPAWYETE TO
60VOAO TMV dLVOTAV TILAV TOV X O HopPP1] SL0CTHNATOS.
B. Av x=-3, va amodsitere 612 A+ A +A+1=0.
Avon
a. Ilpénst: o 1-x20= —x2-1<x<1
e x'20 , mov oydet yio kébe xR .
Apan mopdotacn A opiletot yio ekeiva o x € (—oo, 1] .

B. To x=-3, éovue A=+1+3-%(-3)* :\/Z—|—3|:2—3:—1 , OTOTE

A+ A+ A+1=(-1)’ +(-1)’+(-D)+1=-1+1-1+1=0

59 Ofpa 2 - 1335

Aivovton o mapaotdosis: A =./(x—2)" ko B=3/(2-x)’ , 6mov x mpaypatikég apiOpog
a. T woweg Typéc Tov x opileton n wapdotaon A ;

B. I woweg Tipég Tov x opileTon n tapdaotaon B ;

v. Na ociéete 611, Yo kG0 x<2 , woyver A=B .

Avon

a. Tlpénst (x—2)° >0 , mov wyostyo kdbe x € R . Onodte 1y mapdotoon A opiletoanyan xR .

B. Mpénert 2-x)202-x>0 —x>-2 < x<2 . Ondte N nophotacn B opiletoryio x (-, 2] .
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v. Tao x<2 éyovpe x-2<0 ko 2—-x20 .
Onmote A=|x-2|=-x+2 xau B=|2-x|=2-x
Apa A=B.
60 Ofpa 2-1377
o. Na dgiete 6TU: 3<330<4 .
B. Na cvykpivere Tovg aprOpovg Y30 kv 6-330 .
Avon
0. Bivar 3<3B0<4 <3 <(330) <4® < 27<30<64 , mov woydeL
B. Eivan 330 >6-330 , 0OV
330 >6-330 <2330 >6<330>3< (330) >3’ <30>27 , nov wyveL
Apa 330>6-330 .
61 Ofpa 2 - 1382
Aivovtar o1 apiOpoi: A=(x/5)6 Ko B=({‘/E)6 .
0. No dgitere 6Ti: A—B=4.
B. Na owtdaéere amd To PIKPOTEPO GTO PEYOIAVTEPO TOVS a.PLONOVS: V2 , 1, 2
Avon
0 o A=(2)" =((2) ) == « B=@2)" —((f)) —22 =
Ondéte A-B=8-4=4.
B. Eyovpe: (+/2)°=8, (2)°=4 xa 1°=1. Eivor 1<4<8=1°<(2)°<(\2)' =1</2<2 .
62 Ofpa 2 - 1281

Aivovtal o1 apOuNTIKES TOPAOTACELS:

A=(2), B=@B3), r=ey
0. Na dgitere 6T A+B+I1'=23
B. Na cvykpivere Toug aprOpovg: P ke Y6

Na a1TI0L0Y1GETE TV ATAVINGI] GOC.
Adon

0. Evar o A=(2)° ((\/_))_23 « B=@3) ((I)) =3 = . T=/6)°=6
Onote A+B+1'=23 .

B. Eivan i/§=3/3_2=9/§.
Omndte 6<9<:>§/€<‘\’/§<:>(’/g<i/§

63 Ofpa 2 -1338
Av givan A=3/§ s B=\/§ s F=3/§ , TOTE:
a. Na amwodecilete 0TL A-B-T=415 .
B. Na ocvykpivere Toug api@povg A, B.
Avon
11 1 2 11 L 1

0. Bivaw A-B-T=3/5-13-95=5".32.56 =56.56.32 =52.32 =152 = /15

1 1 1 1
B. Eivar: o A=35=5 =(5%)° =425 o B=13=32=(3")"={27

Omote 25<27 < Y25<¢27 < A<B .

Exdooeic Mrdplog
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KE®AAAIO 3° EZIZQIEIX
10. H géicoon ax+p=0

64 Ofpa 2 - 1246
Aiverann g&icmon: (M —1)x=(A+1)(L+2) , pe mapapetpo LeR .
a. Nao Moete v eicoon o A=1 koywo A=-1.
B. INo woweg Tipég Tov A 1 e€iocmon £xel povadikn Avon;
Na a1TI0A0Y1)GETE TNV ATAVT G GOC.
Avon

Eivat (X —Dx=QA+D)A+2) & A-DA+Dx=A+1)(A+2)
0. ¢ o A=1 neklowon yivetar 0-2x=2-3<0x =6, addvarm.
e ' A=-1 ne&iowon yivetow —2-0x=0-1<0x=0 , TovtoéTNTO.
B. H e&lowon €xet povadikn Avon, 6tov (A—-DA+1) 20 A -120 ko A+120<=A#1 ko A=-1.

65 Ofpa 2-12917
Aiveton n g&isoon (Ja—1|-3)x=a+2 (1), pe napapetpo acR.
a. Nao AMoegte v wopardvoe egicoon ywo a=0 ko o =5.
B. i. Na Bpeite Yo woreg Tipég Tov o woyvel |a—1|=3.
ii. Naldoete ™y eicowon (1) Yo Tig TIpéEG TOV 0 TOV PPRKOTE 6TO EpOTNNHT. P.i.
Avon
o. o a=0 neéicwon yivetat:
(10-1]-3)x=0+2<=(1-3)-x=2 -2x=2<=x=—1
[Na a=5 ne&&iowon yivetau
(I5-11-3)-x=5+2=@4-3)x=T<x=7
B. i. Eivar |oa-1|=3<a-1=3 | a-1=-3 < a=4 1 a=-2
ii. o a=4 neficwon yiveral:
(14-11-3)-x=4+2<0-x=6 , mov etvor advvan

lNo a=-2 neéicoon yiveta: (|—2-1/-3)-x=-2+2<0-x=0, mov eivat TowtoOHTNTO.

66 Ofpa 2 - 1351
Aiveraum g&icmon A-x=x+1 -1, penapaperpo LeR .

0. No amwodcitete 0TL | TOpondve eicmon YpAPETOL 1GOOVVUNO:
A-Dx=A-DA+1, LeR

B. Na Bpeite Tic Tipég Tov A, Yo Tig omoigg N mapardve eSicmon £xel axpifpag pio Avon TV omoia Kot vo.
Ppeite.

v. T mowa T Tov A 1 wopomave egicmon &ivol TOVTOHTNTO GTO GUVOLO TOV TPAYHATIKAV aptOpdv;
Na a1TI0A0Y1CETE TV ATAVTI| G GOG.

Avon

a Bivar x=x+X -1 kx-x=X -1 A -Dx=QA-DA+1), (1)

B. H e&icwon éyet axpipdg pio Aoon av kot povoav A—1#0< A =1 .

_(A=D(r+1)

-l

v. T va eivan tavtotta, wpénet A—1=0 war A-D(A+1)=0 <Ai=1 xou (A=1 7 A=-1)<Ar=1.

lNa 221 n (Hh<x S x=A+1. Apan povadtkn Avon givar x =A+1 .
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67 Ofpa 2 - 12857
Aiveton n e€icoon (A—1x—-21+2=0.
o. i. Na Avoete Vv e€icoon Yo A=-2.

ii. Na ppeite Tig Tipég Tov A o Tig omoigg 0 x=1 ¢givon pila g e€icwonge.
B. Na Bpeite ig Tipég tov A€ R 1o T omoieg 1) eiocmon gival TavtdHTNTO.
Avon
o. i. ' A=-2 neklooon yivetor —3x+6=0< -3x=-6x=2 .
Apa n Aon g e€icoong elvar x =2 .
ii. o x=1 ne&ficwon yivetan

A-DI-2A4+2=0A-1-2A4+2=0 -A+1=0A=1

B. T'a va givon TavtdotTa N e€lowon Ba givarl T popeng 0x =0 , omoTte
A=1=0 xau 2A-2=0<=A=1 ku 2A=2<=A=1
68 Ofpa 2 -1369
Aiveron n e&iocmon: (M —9)x=2"—3% , pemapapetpo LeR (1)
. Eméyovrog TPELS O10POPETIKES TPUYNATIKES TIRES Y10 TO A, VO YPAWYETE TPELS EE10ADGELC.
B. Na mtpocoropicete Tic TIpég Tov A€ R , doten (1) va £xer pio Ko povadikni Avon.
v. Na Bpeite mv Tipi tov A€ R , ®ote 1 povadiki) Aon g (1) va weovtor pe 4.
Adon
a. o T A=1, n sfiowon yiveton (I°-9)x=1"-3-1< —8x=-2

o To =3, 1 sficoon yivetor (3°-9)x=3"-3-3<0x=0

e o A=0, n efiowon yivetw —9x=0 .
B. H (1) éyst povadikny Aon, av kot povo av X =90 (A-3)(A+3)z0 <A #3 kar A# -3
v. Tw A#+£3, n uovadikn Avon g e&icmwong givar
. X =31 _ MA-3) _ A

X-9 (A-3)(A+3) A+3

Kol i.oovton e 4, omdte

x:4©L:4 SA=4r+12 < 3A=12<A=—-4
A+3

69 Ofpa 2 - 1327

Aiveranm g&icowon: (a+3)x=a’ -9, pemapaperpo acR .

a. Na Moete TV e£icmon 6TIC TUPUKATO TEPUTTOGELS:
i. 6Tav a=1 ii. 6tav a=-3

B. Na Bpeite Tic Tipéc Tov @, Yo TIg omoieg N eEic®on £xel povadikn AVGT Kol va TPocoopicete 11 Adon
avTn.

Avon

Eivar (0+3)x=a’-9 < (a+3)x=(a-3)(a+3), (1)

a. i. Tw a=1, neklowon ypapetar (1+3)x=(1-3)1+3)<=4x=-8=x=-2.

ii. Ta a=-3, n&ficwon ypapetor (—3+3)x=(-3-3)(-3+3) < 0x=-6-0<0x=0, tavtdémTO.

B. H e&lowon €xet povadikn Avon, ov Kot povo av a+3#0< a= -3 .

B Cnt) o) ISP

IN'e a=-3, 1 () x
o+3

Exdooeic Mraplog



24 3 E&iodoeic

13. H eticaon ax? +Px+y, a%0

70 Ofpa 2 - 13028
Aiveraa ) e€icmon ox’ —20x—-20-2=0 ,pc acR* (1).
o. Na Bpeite igTipég tov a € R* ywo T1g ommoieg 1 e€icwon (1) €yxe pila to 3.
B. T a=2 vo ioete v e€icmon (1).
Adon
0. o x=3 negicoon (1) yivetau
03’ -203-20-2=0 < 9a-60—20—-2=0 < a=2
Apa a=2.
B. Zmv (1) avrikadiotodpe 10 =2 Kot TPoKOTTEL N devtepoPadpia eéicwon 2x° —4x —6=0 < x* —2x-3=0.

~B+JA 24416 2+4

To tpudvopo éxet draxpivovoa A=16>0 war piCegtg X, = 5 o1 5 dniadn
a .
X, =# =g: 3 kot X, =2—;4 = —% =—1. Apan e&icwon éxel Aoelg Toug apBuove 3 kot — 1.

71 Ofpa 2 - 1349
o. Na Moete Ty eicoon |2x—-1|=3 .
B. Av a, P pe a<pP sivor o pileg g €€iocmong Tov ePpOTANATOS ©. TOTE vo Avcete v gicwon
a-xX’+p-x+3=0.
Avon
a. Elvar [2x-1|=3<2x-1=3 1 2x-1=-3< 2x=4 1 2x=-2<x=2 N x=-1
B. Exoope a=-1, B=2 koar y=3, onote A=B’—4day=2>-4-(-1)-3=4=12=16>0 .
—BEJA —2+416 -2+4
20 2(-1) -2
-2+4 2 -2-4 -6
— =_—2=—1 Kol X, = — =_—2=3.
Apa x=3 N x=-1

O piCec g e€icwong etvar X, =

Onote x, =

72 Ofpa 2 - 1290
Aiveran 1) e€icmon x* —(A—1)x+6=0, (1) pe mapaperpo LeR .
a. Av 1 moponave egicmon £l Avon 10 1, va Ppeite To A.
B. Te A=2 va ivcete TV e€icowon (1).
Avon
o. Enedn n e&iowon (1) éyelpiCato 1 €povue
P-A-DI+6=0=1-1+1+6=0 <=8-A=0<-A=-8<L=8
B. To A=2 neficoon (1) yivetor X —x+6=0, (2).
H (2) éet a=1,p=—1xou y=6 , ondte A=p’>—day=(-1)>-4-1.6=1-24=-23<0, ondte civou advvan
oo R.
73 Ofpa 2 -1312
Aiverann g&icwon: Ax’ —(A—1)x—1=0 , pemopaperpo A=0 .
o. Na Ppeite Tqv Tipn} Tov A Yo v omoia 1 e€icwon £xel pila Tov aplOpé -2 .
B. Na amwoodcitete 0T | e&icmon &y Tpaypoatikég pileg o kb A =0 .
Adon
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a. Apov 1o —2 eivan pila g e&lowonc, £xovpe
M=2Y-A-1D(-2)-1=0=4r+2L-)-1=0< <:>47»+27»—2—1=0<:>67»=3<:>7»=%<:>7»=%
B. Totpdbvopo Ax’ —(A-Dx—-1 &g a=A,B=—(A-1),y=—-1 o Soxpivovco

A= —day=(-A-1) =42 1(-1) =X =24+ 1+ 4= + 2L +1=(A+1)
Enedn eivar A=(A+1)° >0, yakébe A =0 1 eéiocwon éyet mpoypatikéc pilsc.

74 Ofpa 2 - 1285

To matope 10V gpyactipiov TS TANPOPOPIKIS EVOG Gy0Aeiov givar oyuatog oploywviov pe daotdoelg
(x+1) pétpa kan x pérpa.

a. Na ypawyete pe 1 fondsio Tov x v wepipeTpo Ko 10 ERPaddy Tov TATORATOG.

B. Av to gnfadov Tov TATONATOS TOV gpyaoTnpiov givar 90 TeTpayOVIKA péTpa, vo Ppeite TIC O10OTAGELS

TOV.
Avon

x+1

a. H mepipetpoc tov opBoywviov eivon Il =2(x +1)+2x=4x+2 , x>0 Ko t0 gUPaddv Tov

E=(x+1)x=x"+x, x>0

B. Exovpe E=90= x> +x=90=x"+x-90=0 .
Eivar a=1,B=1, y=-90 , onéte A=B’—4doy=1"-4-1-(-90)=361>0 .

CBEVA —1+361 1419

O piCec givar - x,, = 5 1 5
a .

—-1+19 1 -1-19 =2
X, = 19 =—8=9 Kol X, = 2 =—0=—10 , TOL amoppinTeTaL.
2 2 2 2

Apa ot dtnotdoelg Tov opboywviov eivar x =9 pétpa kot x+1=10 pérpa.

75 Ofpa 4 - 1509
Aiveron n g&icmwon: ax’ —(a’ —1)x—a =0 , pe wapapeTpo a =0 .

a. Na amodeitete 6111 drokpivovsa g ebicwong sivar: A= (a’ +1)* .
1
B. No amodciere 6T1 01 pileg TG e€icmwong eivar: p, =0 K p,=—— .
o

v. Na BpeBoiv ov Tipég Tov 0 dote: [p, —p, =2 .

Avon

Eivau

a A=[—(0’ =D —4da-(—a)=(o’ —1)> +4a’ = o’ —20° +1+4a’ =0’ +2a’* +1 = (o’ +1)°

B. Elvar A>0 ,ywakéBe a=0 ondten e&icwon €xel 600 pileg TpayratiKég Kot AVIGES, TIG:

&’ —1EJ(@ 1) o’ 12’ +1)

, OmOTE
P2 20 20
o =1+ (> +1) 20’ o —1-(@*+1) o’ -1-a*-1 -2 1
1: = =0 Kol p2: = =
20 20 20 20 20 o
2 2
y. Eivar |p, —p,|=2< a+l‘=2@ o« +1 =2@%=2 ool +1]=2]a| o’ +1=2]a|
o o o

Slaf =2lal+1=0 = (o| -1 =0 o|a|-1=0|o| =l a=+1 .

Exdooeic Mraplog
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76 Ofpa 4 - 13320
Ozopovpe Tig eiodosg ax’ +Px+y=0 (I) ko yx’+Px+a=0 (II) émov o, P,y sivon pn pndevikoi
OKEPOLOL, UE A FE Y .

0. No amwodcifete 0TL 01 TUPATAVO EEI6MGELS £(0VV TO 1010 TAN00G pLiav.

B. Avo apiBpog p=0 eivan piCa g (I) va ocilete 6T 0 1 givan piCa g (ID) .
p

v. No amwodeitete, pe anaymyn o€ dromo, 6TL Kapia ané Tic e€iowceg (I) , (II) dgv pmopei va £xer g pila
TOoV 0pOpo V2.

Avon

o. 'Botow A, , A, otdwxkpivovoeg tov elodoewv (I) ko (II) avrtictorya. Tote

A =B’ —day xau A,=p*—4ya. Apa A, =A,, mov onuaiver 6t ot e€icdoeg (1) ko (II) 7 Oo &xovv dvo

dapopetikég Aoelc N kébe pio av A, =A, >0 , 1} kot ot dvo Ba eivor advvatec oo R av A, =A, <0 7 Oa

&yovv amd pio dSuthn pilan kabe pio, av A, =A, =0.

B. A@od o apOuog p sivar pia e (I) Oa woydein oygon ap’ +Pp+y=0 (1).

. | . . , ,
TMova eivoro — givar pifa g (1) mpémer kar apkel va 1oyvet
p

y B

1 1
Y= +B—+a=0 S+=+a=0< y+Pp+ap’ =0 mov wydetamo my  (1).
p p p P

v. YmoBétovpe 6T 0 aptBpdg V2 stvan pila g e&icwong (I). Tote Ba 1oydet

Ot(\/z)z+B\/5+y=0<:>2a+y+[3\/§=o<:>\/_=_2°‘+7

, 0oV glvar =0 .

Apa o ap1Buog V2 stvan TAIKO axepaimv, ETOUEVAOC pNTOS, ATOTO.
Avdroya, amodelkvOOLLE OTL 0 aplOpdg V2 Bev eivan pila ovte g e&iowong (ID).
77 Ofpa 4 - 1476
Aivetau n &icwon: 2x° +ix—36=0 (1) pe mapaperpo AeR .
0. Na dgiete 611, Y0 KGO Tipn] Tov A, 1 eicwon (1) &xel dvo pileg TPAYNOTIKEG KOL AVIGES.
B. YmoBétoope Todpa 611 pia oo Tig piles Tng e€icmong (1) sivor o apBpog p .
i. No dcitete 6T10 aplOpég —p sivon pia ™G elicwong 2x° —Ax—36=0 .
ii. No deifere ot o p=0 km

e 0 apOpog 1 givon pia g elicwong:  —36x” +Ax+2=0
p

Avon
a. Bivor a=2, B=A ko y=-36 omdte A=X —4-2-(=36)=X +288>0 ,yua kP LeR .
Apa n e&iomon €xel 000 pileg TpoyloTiKéS Kal aviceg yio kébe A e R.
B. Apod 1o p eivan pila g eEicwong éxovpe 2p° +Ap—36=0 , (1).
i. OopBuog —p eivan piCa g e&iowong, av Kot Hovo ov
2(=p)’ =A-(=p)=36=0 < 2p° +Ap—36=0 , mov ioyvEL.
ii. e Av p=0, t01e 1 ()©2-0°+1-0-36=0< -36=0, dromo. Apa p=0 .

1
e OoapBudg — eivon pifa g e&lowong
p

—36x* +Ax=2=0 ov kol uovo av

2
—36'(1J vtio0e —3—§+&+2=0®—36+Kp+2p2=0 & 2p7 +Ap—36=0 , mov 1oyveL.

p p p P
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78 Ofpa 4 - 1469
Aiverann g&icmon Ax* +(2A—1)x+A—1=0, pe mapapetpo LeR—{0} .
o. Na dgitete 6T 1 dwokpivovsa A 1N e€icmong eivar aveEaptntn Tov A, dNiad] ctabdepn.
B. Na mpoooopicete Tig pileg TG &M GLVAEPTIGEL TOV A .
v. Na Ppeite 7o woieg TIpég Tov A 1 amdcToo TOV POV TG ££i6M6NS 0TOV GEOVE TOV TPUYRUTIKOV
aplOpav givar ion pe 2 povadsec.
Avon
a. Elvar a=A, p=2A—-1 xu y=A-1,omote
A=P* —4ay=2r—-1)" —=4-L-(A—1) =4 — 4L +1-4X + 401 =1
Apa n dwakpivovca A givor otabepn.
B. Ot pilec ¢ e€lowong sivor:
_PprJA A=D1 1-201
20 2L 2\
1-20+1 2-2%2 2(1-1) 1-A 1-2A-1 -2)
= = = Kl X=————=——=
2 2\ 2\ A 2\ 2

X

Ondote X =

y. H amdotoon tov pilov eivar ion pe 2, 0tav d(x,, X,)=2<|x, - X, |=2< ‘—1 —%‘ =2

<:>_}\'_—1+;\' :_2<:>le fl 7\,2—1.
2 2

A

=2 1 :2<:>l:2 Ll 1
A A A
79 Ofpa 4 - 1459
Mio vroloyloTikn unyovn £xel TPOYPUPUATIOTEL £TOL DOTE, OTOV EGAYETUL GE QVTIV VUG TPAYURATIKOG
apOpdg x, va divel og eayouevo Tov apBpéd L mov diveron amd T oyéon:
L=(2x+5)"-8 (1)

a. Av o gloayopevog apOpog eivar to —5 , molog givan 0 e£aydpevoc;
B. Av o gayépevog aprOpdg givar 1o 20, morog propei va gival 0 E16ayOpEVOC;
7. Na ypayete ™ oxéon (1) otn popeny 4x° +12x+(25-21)=0 ka1 6Tn GUVE EL:

i. vo amodeifete 0TI OMOLONTOTE TIUN KOL VO £XEL 0 ELGAYONEVOS aprOnos X , 0 €€aydpevog aplOpog A

dgv pmopel va gival icog pe 5.

ii. va mpocowopicete Tig dOVvATEG TINEG TOL e€ayopevoy apBpod A .
Avon
0. AvTikoO16TOOUE TN OoYEon X =—5 KOl EYOVUE

A=(2(=5)+5)" =8-(=5) =(=10+5)> +40 =(=5)> + 40 =25+ 40 =65
B. Avtikabiotobue ot oyéon A =20 kot éyovue
20=(2x+5)" -8x = 20=4x> +20x +25-8x < 4x* +12x+5=0

Eivww a=4 , B=12 xo1 y=5 ondte A=p° —4day=12"-4-4.5=144-80=64>0 .
~BtJA 12464 -12+8

20 2-4 8

, -12+8 -4 1 -12-8 =20 5
Onote x= =—=—— KOl X= =—=——

8 8 2 8 8 2

y. i. Eivor A=(2x+5) —8x & A=4x" +20x +25-8x < 4x* +12x+(25-1)=0, (2).

Ot piCec eivar X, =

‘Eoto 611 0 e€aydpevog apBuodg pmopet va etvar A =5. Amo v (2) éxovpe:

Exdooeic Mraplog
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4x> +12x+(25-5) =0 4x> +12x+20=0 < x* +3x+5=0 , mov eivar adVvatn aPov £xel
A=-11<0 , dtomo. Apa. A#5 .

ii. O1dvvatég TyéC Tov A glvat ot TES yia Tig omoieg 1) e&iomon (2) €xel mpayuatikég pileg. Ondte mpémet:
A>012°-4.4-25-0)20 < 144-400+16A >0 < 161 >256 <> A >16 .

80 Ofpa 4 - 1456

Aiveronm e&icmon: x° —x+(A—2")=0, pemapaperpo LR (1).

a. Na Ppeite ) owwkpivovoca A TG eicmong ko va amodcitete 6TL | e€iomon £yer pileg mpaypatikés Yo KGO
rLeR.

B. INo oo Tipn Tov A M eicowon (1) éxer dvo pileg ioses;
1
Y. Av A # 2 Kol X, X, givor ot pileg g mapanavo gicmong (1), t0te vo Bpeite Yo moreg Tipég To0 A

. 1
wyver: d(x,, x,) a5, .
Avon
a. Bivw a=1, p=-1 kot y=A-X , omdte A=1-4A-21)=4X —4r+1=21-1)">0 ,yia k&b LeR .
Apa n e&iomon €xel pileg mpaypatikés yo kdbe A eR .

1
B. H sEicwon éyst dvo ioec pilec, 6tav A=0< (2h-1)° =0 A= 3

1 1
Y. Av A# 5 t0te M e&lowon éxet dvo pilec x,, X, mpaypotikég kat dvioec. Etvar d(x,, x,) :ﬁ &
X1 Xy
de(xh X,)=le (X, —x, |2:1<:>(X1 _Xz)z =1
X;+X2=2%,X, =16 (X, +%,)° —2%x,%, = 2x,X, =1 & (x, +X%,)" —4x,x, =1, (1)
Amo tomovg Vieta &yovpie:
* S=x,+x, :_IZI

132
A—X NP

e P=x,-x,=

Onoten (1) 1P —4A-1) > =1<1-40-V)=1=A-X=0=1=0 | A=1.

81 Ofpa 4 - 1452

a. Na Mooete v eliooon: x* -3x-4=0 (1)

B. Aivovrar or opdonpor apBpoi a, B, Yo Tovg omoiovg woydel: o’ —3ap—4p> =0 .
i. No amodeitete 0TL 0 0p1ONOC % givan Aoon ¢ eicowong (1) .

ii. Na artworoynocere ywoti o o givon teTpomidorlog tov f.
Avon
a. Bivor a=1, p=-3 xou y=-4 , onote A=p° —day=(-3)"-4-1-(-4)=9+16=25>0 .
BJA  —(-3)£25 3+5

O piCec g e€icwong eivar X, =

20 2-1 2
-5 -2
Omnodte X1=3i=§=4 Ko X2=3_5=_=_1.
22 2 2
2 2
B. O apBuog % glvar Ao g e&iowong (1) , av kot povo ov [%j —3%—4:0 @%_%_42()@

<ol —30f—4p> =0 , mov ool
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ii. Emeidn o ap1Buog & givon Moon g e&iowong (1) xat ot Aoeg e (1) efvan x, =4 . x, =—1 €yovue

a o

—=4 | —=-1.

p p

Ondte: o a=-f , adbvoto apov ot a, f sivar oudonuot.
e (O= 4[3

Apa o o eivol tetpamAdolog tov .

82 Ofpa 4-1417

Aiveton n eéicmon Ax” +2(A—1)x+A—-2=0, (1) pemopapetpo AeR .

a. Na Moete v eicwon 6tav A =0 .

B. 'Eoto A#0.
i. No amodeiete 0T e€icwon (1) £xe pileg TPayRATIKES KO AVIGES, TIS OTOIES 0T GUVEYELD va. Ppeite.
ii. Av x;,=-1 ko x,=-1 +% givan o1 dvo pileg g e€icwong (1), va TpoodopiceTe TIg TINES TOV A,

Y TIg omoieg woyver |x, —x, |[>1 .
Avon
a. Tww A=0 mnelicoon (1) yivetor 0x> +2(-1)x+0-2=0< —-2x-2=0 2x=2<x=—1

B. i. Tww A#0 n (1) sivaun e€icwon 2°° Pabuod pe a=1 , p=2(A—-1) ko y=A-2.
Onote A=[2(A—1DF —4-1-(A=2) =4(X —2h+1)— 41 + 8% =4X 8L+ 44X +8L=4>0 .

(M- N4 -2h+242

Apan (1) éxe piCeg mpaypotikeg kot Gvioes. Eivar x,, =

2) 2)
. —20M+2-2 2\ =2A+2+2 —h+2 2
Omndte x, = = =-1 xu X, = = =—1+—.
2 2 2 A A

ii. o A#0 sivan |x1—x2|>1<:>‘—1+%+1

>1 @‘% >1<:>|27|>1<:>2>|M S| <2< -2<A<?2

Apa Ae(=2,0)U(0,2) .

83 Ofpa 4 - 12940

‘Eoto o, P Oetikoi wpaypatikoi aprOpoi pe a—p=1.

1
0. No oamodcilere 0TI ———— = Jo + B.
NN

2

B. Av A=

va amodeiere 6T

1 ’ 1
[Ja - JEJ ) [@ - JEJ
i. A=2a+2p
i. A>4.up.
v. Avemmiéov af =6 va Bpeite Tovg apOpovg o ko .
Avon
a. 'Eyovpe:

I RN D R RV R RN O Rt NI
Vo-B o-B)Va+\B) Ja -Jp7  o-B !

Exdooeic Mraplog
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B. i.  "Eyxovpue 6Tt Jo + B, ondte

1 = Jo—
5 W mﬁ‘f Wb

=+/a +2J&[+\/ﬁ ++a —2\/5\/E+\/Ez

=a+B+a+P=2a+2p

ii. Bivar A>4,Juf < 20+28>4Jop < a+p>2Juf o Vo —2WaB+B >0 (ou—B)’ >0

OV 1oYVEL APOD o # .

Apa A= (

v. ‘Eyovpe: ¢ a—PB=1<a=p+1.
o uPf=6P+)P=6P*+Pp-6=0.
‘Eyovope A=1"—4.1-(—6)=1+24=25. Onote
—1++25 I ~1-5 ~1+5

B :# S B, = 5 =3 =T=—3 , TOL amoppinteTon Kot B, = 5

Apa Ba éyoope a=pf+1=2+1=3.

=2.

84 Ofpa 4 -1516
a. No Moete Tig ebiohoerg: 3x° —14x+8=0, (1) ko 8x'—14x+3=0, (2)
B. "Evag padnmig mapatipncs 6t o1 pileg ¢ eicmong (2) sivar o avrictpogor TV plav g eéicmong
(1) ko woyvpioTnke 6TL TO 1010 OO 1OYVEL Y0 0701001 TOTE CEVYAPL EEICDGEMV TNG HOPPT)G:
ax’+Bx+y=0 (3) kv YX'+Px+a=0 4), pc a-y=0.
Amodeilte TOV 16 VPIGIG TOV padNTI|, OEiyvovTaC OTL:
Av o0 apOpdg givan pifa g e€icwong (3) k. a-y =0, ToTE

i. p£0 ko

1
ii. 0 — emainOever Ty e€icwon (4) .

Adon
0. » Hegiowon 3x*~14x+8=0 , éxet A=(-14) ~4-3:8=196-96=100>0 ko pileg g
14++4100 14=*10 , 24 ) 4 2
X2 = = ,omote X="—=4 1 X=—==.
| 2:3 6 6 6 3

o Heflowon 8x” —14x+3=0, éyet
A= (—14)2—4-8-32196—962100>0 Kol

legtic x —M onoTe x—ﬁ—é ; X—i_l

PIGEC TIG 1,2 16 5 16 2 n 16 4 .

B. i. AV p:O . TéTS (102+B0+’Y:O©’Y:0 , OV SiVOLl(iTOTr,o, (l(pOI') a’Y-_:tO .
ii. Eneidn o apOpoc p sivar pia e séicwone (3) éxovps op’ +Pp+y=0 .

1
lN'oe x=— n (4) yiveton
p

2
[—J +B- +a 0<:>l+[3+(x 0 < op”+Bp+y=0, mov 1GYVEL
p

p PP
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85 Ofpa 4 -12683

H ocfapevi] Tov outhavod oynuatog £yl oynpua opBoywviov mapaiin- i s
Aemmédov pe faon TETPAY®VO Kol VYOG i60 pe TO £va TETAPTO TOV PIKOVG .
me. e

o i 3 i i = . MAdToq
a. Av 1 oggapevn gl 6yko 16m°, va Bpeite Tig dra6TAGES TG, Mrikog

B. Adyo éhrenyng xdpov 1 deEapev] avoKaTUoKEVALETOL pe Bdon opBoydvio Tapalinioypappo Kol VYog 2
péTpa. Av To TAATOS TNG VENG defapevi|g ivarl KOTd 2m pKPOTEPO OO TO PKOS TNG VTOAOYIGTE TIg
daetaosig TG Paong mpokeuévov o 6yKog va mapapciver 16m’.

v. Av 1 véa deEapeviy mepiéyer 10m® meTpéhano va Ppeite To Vyog TG 6TGOUNG TOL TETPELUiov péca 6T
oeapevn.

Avon

o. Eot® x 10 pnkog kot 1o mAdtog g deapevig, ondte To vyog g Ba givan % . O o6yxog g dekapeving V

3
X

sivar V=x-x —=2
4
3
‘Exoope V=16 @X?=16 ox’ =64 x=Y64 & x=4m.
Omndte 1 de&opevn €xel pKog kot TAdtog 4m kot Oyog 1 m.
B. ‘Eoto x, (x>0) to punkog g oeapevng. Tote to mhdtog g Oa eivan x —2  kat o dykog g de&opevic Oa
ot pe V =2x(x—2) . Onodte égovpe:
V=16 =2x(x-2)=16 & x(x-2)=8 <= x’ —2x-8=0
Eivaw A=p*—4-a-y=(-2)"—-4-1-(-8)=4+32=36>0 .

—Bx~A 216
— =

Onote x,, = " X), = < x=4 1 x=-2, mov anoppinteTal.

Apa to unKog tng deapevng etvor 4 m kot to TAGTOG 2m.
v. Ao N véo defapevii Tepiéxet 10m’ metpéhano kat 1 Bdon g €xel, pikog 4m kat TAGTOG 2 m, oV X &ival To
Vyog Tov VYPoY péca ot de€apevr| 0 OYKog Tov VYpov Ba givat:

\Y =lO®4-2-x=lOc>8-x=lO©x=%©x=%m

TETP.

, , , . 5
Apa To Dyog Tov VYPOL otn de€apevn gival 2 m.

14. Afpoiopa kat yivopevo tov pildv tn¢ eicmong
ax? +Bx+y, a%0
86 Ofpa 2 -1348
Aiveronn e&icwon x° —2hx+4(L—1)=0, pemapaperpo LeR .
a. Na Bpeite ™ dwkpivoveo ¢ eicwong.
B. Na amoodciete 6TL | TOPOTAVO €€icmon &yl pileg mpoaynotTikéc yio kGbs LeR .
Y. Av  X,,X, sgivan ov piles ™ mopamdve elicwong, ToTE va Ppeite Yo mowe Tipn] TOL A oyl
X, +X, =X, X,.

Avon
o. Elvar a=1, p=-21 xou y=4(A—-1) ko

A=4N —16(A—1)=4X —16A+16 =4(X* — 41+ 4) =4(h-2)

Exdooeic Mraplog
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B. Enedy A=4(A-2)">0, yakébe LeR , neélowon &yt pilec mpaypotikéc yia ke AeR .
v. Ao toug Tomovg Vieta Eyovpe:

o 1
Onote X, +X,=X,'X, ©2A=4r-4 S 4=2A>A=2 .

2 . xl-x2=1=@=4(x—1)=4x—4
o

87 Ofpa 2 - 1359
a. Na Moete Tnv €€icoon |x—2|:\/§

B. Na oynpoaticere egicwon dgvtépov Babpov pe piles, Tig pifes T eicwong Tov 0. epOTINHATOC.

Avon

0. [x-2|=3ex-2=3 f x-2=-B ox=2+/3 7§ x=2-3.

B. H {mrovuevn eéicoon sivar g poperig x* —Sx+P=0.

‘Eoto x1=2+\/§ Ko x2=2—\/§ . Eivon S=x1+x2=2+\/§+2—\/§=4 Ko
P=x,-x,=2+3)2-3)=2" -3 =4-3=1.

Ondte 1 (rodpevn ekicoon sivar x* —Sx+P =0 x> —4x+1=0 .

88 Ofpa 2 - 1262

1 1
Aivovtal ov apiBpoi: A = B= .
p ” 5+\/§ ’ 5_\/5

a. Na dgiete 6TU:

i. A+B=l ii. A-B=i

2 20

B. No katocksvdcete po s&icmon 2° Padpod pe pileg Toug apdpuoic A kor B.
Adon
a. Etvau
Coaipo L, 1 O 5=\s+s5+V5 . 1010 10 1
' 5445 5-35 (5+/5)-(5-5) 5 -(/5)7° 25-5 20 2
ii. A-B= ! ! ! !

1 1
5445 5-v5 (5+45)-(5-5) 5 -(J57° 25-5 20

1 1
B. H {qtovuevn séicoon sivarn x> —Sx+P=0 pe S:A+B:E Kot P=A-B=%.

Ondte 1 eélowon etvon x° —%x +%=O & 20x* —10x+1=0.

89 Ofpa 2 - 1337

1 1
Aivovtar ov oplBpoi: A=——, B= .
3-\7 3+47
1
0. No dsiCere 6Ti: A+B=3 km A-B=E.
B. Na katookevaocste po e&icoon 2 Badpod mov £xsl pileg Tovg apOpovs A, B.
Avon
o. Efvau
aopo L 1 3+J743-7 6 6 _6_
37 3447 B-VDB+JT) -7} 9-7 2
3-7 3447 P -7} 9-7 2
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B. H efiowon eivon g poperyg x> —Sx+P=0 6mov S=A+B=3 ko P=A-B=%.

1
Ondte n séicwon sivon x° —3x +§=O<:> 2x* —6x+1=0 .

90 Ofpa 2 - 1280
‘Eoto o, B wpaypotikoi apiOpoi yro Toug 0woiovg 16yvovy:

a+p=2 ku o’p+ap’=-30
a. No amodcitete oTi: a-P=-15.

B. Na katackevdcete eEicmon dgvTépov Padpov pe pileg Toug aprBpovg o, B kor va Tovg Ppeite.
Avon
o. Elvai: o a+p=2
o a’B+op’=-30<=ap(a+p)=-30 < 20p=-30af=-15
B. H efiowon eivor g popeig x° —Sx+P=0 pe S=a+p=2 , P=af=-15.
Ondte n eéicwon eivon x* —2x—15=0 .
Etvau:
c A=P*—4ay=(-2)"-4-1-(-15=4+60=64>0
~prJA  —(-2)x64 2218
20 2-1 2

2 1 2-8 -

Omnote xl=ﬁ=—0=5 Ko x2=—8=—6=—3.
2 2 2 2

Ondte (=5 ko p=-3) N (o=-3 ka1 f=5) .

¢ Xp =

91 Ofpa 2-1315
‘Eot® o, B mpaypatikoi apiOpoi yio Toug 0roiovg 16yvovy:
a-p=4 ko o’p+ap’=20

0. No amodciete 6Ti: a+p=S5 .
B. Na katookgvdaosete sEicowon 2°° Badpod pe pileg Tovg apdpovs a, B, kKo va Tovg Ppsits.
Avon
a. Eyoope: o of=4

o a’Bp+op’=20=af(a+P)=20 =4 -(a+P)=20=0+p=5.
B. H (qrovpevn ekicoon sivar tng popeng x° —Sx+P=0 pe S=a+p=5 ku P=af=4
Ondte 1| (rodpevn ekicoon sivar x> —Sx+P =0 x> —-5x+4=0 .

Eivou:
e A=P’—day=(-5)-4-1:4=25-16=9>0
—BEJA —(=5)*V9 5£3 — 2
° X, = B \/7: ( ) \/7: . Onote X1=E=§=4 Ko X2=5—3=—=1 )
’ 20 2x1 2 2 2 2 2

Apa(o=4 xou B=1) | (a=1 ko B=4).

Exdooeic Mraplog
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92 Ofpa 2-1316
‘Eoto o, B mpaypatikoi apiOpoi yio Tovg 0woiovg 16yvovy:
a+Pp=—-1 ka o’p+2ad’p> +op’=-12

a. No amodeitete oTv: a-P=—-12
B. Na katrookevaocste &icmon 2°° Padpod pe piles Tovg apdpovg o, B ko va Tovg Ppsits.
Avon
0. Eivaru o a+p=-1

o B+20°B+ap’=-12 @ of(a+Pf)’=-12 S ap(-1)’=-12 < ap=-12
B. H {nrodpevn séicwon sivar tg popene x* —Sx+P=0 pe S=o+p=-1 xou P=af=-12.

Ondte M eéicwon eivan x° +x—-12=0 .

Etvau
e A=P’—day=1"—4-1-(-12)=1+48=49>0
BrJA  —1+49 —1x7 . “1+7 6 “1-7 -8
o X, = = = . Omore: x, = =—=3 Ko X, =———=—=-4 .
’ 20 2-1 2 2 2 2 2

Apa (a=-4 xoau B=3) N (a=3 ko B=-4).

93 Ofpa 2 - 1334

Aivovtal 600 Tpaypatikoi apiBpoi a, B, tétorwor dote:
a+B=12 ko o’ +p*=272
a. Mg Bon0sgia g Tavtétyrag (a+P): =a’ +2ap+ P’ , vo deilets otu:
o-p=-64
B. Na katookgvdaoste po eficoon 2 Badpod mov £xst pileg Tovg apdpovg a, f.
v. Na mtpocdropicete Tovg apOpovg a, P.
Avon
0. Elvat: o a+p=12
o (a+B)Y =’ +2ap+p* < 144=272+20B < 20p =128 < af = — 64
B. H {nrovuevn eéicmon sivor g poperic x° —Sx+P=0 pe S=a+P=12, P=aB=—-64 , ondte n elicmon
givor x* —12x-64=0 ,(1).
Y. AvtikaOiotdvtag oty tovtdémto (o +p)° =a’ +20B +B° Ta Sedopéva e doknong Ppickovps
12° =272+ 20B < 144 =272+ 20 < 20B =128 < af = —64
H {nrovuevn e&icwon eivor tg popenc:
x> =Sx—-P=0 pe S=a+f=12 ko1 P=of=-64
Mo a=1, p=-12 xor y=-64, &ovue:
o A=P*—day=(-12)"—4-1-(—64) =144+ 256 =400 >0
_BEJA —(~12)++/400 12420
20 2-1 2
12+20 32 _ _12—20_—_8__4
2 2 2 '

X

16 xa x,

Omnote x, =
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94 Ofpa 2 - 1288
Aiveron To TprdVOpe: X' —kx—2 , keR .
0. No amoociete 6TL A>0 Yo kaBe ke R , 6mov A 1 SweKkpivovsa TOV TPLOVOHOV.
B. Av x,,Xx, givan ot piles g elicwong x’ —3x-2=0 (1),

i. No ppeite 1o GOpowocpo S=x, +x, ko 7o ywvopevo P=x, -x, tovpilovg (1).

ii. Na kotaokevdoete eéicoon 2 Babpod mov va £xe piCeg p,, p,, 6TOV

p, =2X, Kum p,=2X,
Avon
o. Elva: e a=1, f=—x, y=-2
o A=B’—4-a-y=(-k)’—4-1-(-2)=xk"+8>0 , ya kébe xR

B. Etvau S=X1+X2=—%=—_T3=3 Kot szl'xzzlz_—2=—2.

1
ii. Etvau o S'=p, +p, =2(x,+x,)=25=2-3=6 .
e P'=p -p,=2x,-2x,=4x,x,=4P=4-(-2)=-8 .

Onodte 1 eéicwon eivar x> —S'’Xx+P' =0 x* —6x—-8=0 .
95 Ofpa 2 -1269

Aiveran To Tprdvope  2x +5x—1 .
a. Na dcifere 611 TO TPLOVLRO £Y€1 800 Gvices TpaypaTikég pileg, X, K X, .

. , . 1 1
B. Na Bpeite TnV Tyun] TOV TOPAGTAGEOV: X, +X, , X, X, KOl x_+x_ .
1 2

1 1
y. Na mpocdopicere ma s&icoon 2” Badpod mov st pileg Tovg aptOpodc — kor —.
X1 XZ
Avon
a. Totpidvopo 2x* +5x—1 éyet A=5"—4-2-(-1)=25+8=33>0, onodte &xs1 dV0 Gviceg TpaypoTikéc pilec
X, Kol X, .

B. Eivoi. e x1+x2:—E:_§

R S
a

o —+ — _=5
X, X, xx, _1l
2
v. Eivai S=L+L=5 Ko P:L.i: 1 .
X X X, X, XX,

Ondte 1 (rovpevn ekicoon sivarn x° —Sx+P=0<x" —5x-2=0 .
96 Ofpa 4 - 1508
Aivetonn e&iocmon: x° —2x+A =0, pe mapapetpo A<1.
a. Na amodcifere 6T1 1) e€icmon &gl 6vo pileg X, X, Oa@opeTikég petald Tovg.
B. No ociCere oTi: X, +x,=2.
v. Avyw g piCes Xx,, X, oyver emmréov: |x, —2|=|x,+2]|, TéTE:
i. No dcifere oTi: X, —X, =4 .
ii. Na mpocowopicere Tic pileg Xx,, X, Ko 1| T TOL A.

Avon

Exdooeic Mraplog
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a. H eéiowon éget A=(-2)"—4-1-A=4—-41=4(1-1)>0 , apod A<l<1-A>0 , omdte &yl dvo pileg
X, X, OlQopetikég puetoh Toug.

B. Eivon X1+X2:_%:__T2:2 , Gpa x,+x,=2, (1).

y. L. Byovpe [x,-2[=[x,+2| ©x,-2=x,+2 1| X, -2=-(x,+2) X, -X,=4 1 X, +X,=0
Enmedn x,+x, =2, anokieleton X, +Xx, =0, omoéte Xx,—-Xx,=4, (2).

ii. IIpocBétovpe kotd pein tig (1) ko (2) kou éyovpe: X, +X, +X, —X, =2+4 < 2Xx, =6 x,=3 .

A
Onéten (1) 3+x,=2<x,=—1 . Eivan xl-xzzlcs.(—l)zT@x=—3 :
o

97 Ofpa 4 - 1463

Aivetor ) eicoon
apx’ — (o> +p)x+ap=0

o6mov o, p dvo OeTikoi aprOpoi.
a. Na deitere 6T 1) dwakpivovoa A Tng ebicwong sivon: A= (a’ —p*)* .
B. Na ppeite ™ oxéon peraéd Tov apOpov o, B, doten egicmon va &gl dvo piles Gvices, TIg 0Moieg Va.

TPOGOLOPIGETE, MG CLVAPTNON TOV @, P .

] ; . a B _. ; ,
y. Av ol pileg g e€icmwong eivar x, =— ko x, = o’ 167€ vo amodcifete Ot

(1+x,)(1+x,)> 4
Avon

a. Eivor A=[—(o’ +B*)] —4aB-af = (o’ +p*)’ —4a’B’ =a* +20’p” +B* —4a’p* =a* —20°B* +p* = (o —p*) .
B. Hpéner A>0 (0> -B°) >0 a’ -B* 20 < (a—-B)a+p) =20

S o—P#0 ko a+p =0, mov oydel agov a, B Betikol. Apa a=p.

(12+B2i (az_Bz)z :a2+[32i(0t2—[32)

Eivau x,,=
’ 20 20
2, Q2 2 _p2 2 2,02 _ 2, Q2 2
omoTE X1=a +B ra B :20, :E Ko Xzza +B @ +B :2B :E.
20 200 B 2ap 208 «

v Bivan (14x)(1+x,)2 4o 0+ 50+ 220 0142085400850 50

p «a a B a B
@aBEJraBgZ%LB SBP+a’-2ap>0 < (a—B)> =0, mov oyvEL

a

98 Ofpa 4 - 1461
Aiveronm g&icoon X’ —Ax+1=0 (1) pe mapapetpo LeR .

a. Na Bpeite Yo moreg Tipég Tov A 1 eicwon (1) &yl piCeg TpoynoTIKES Kol AVIGECS.

1
B. No amodciete 6T1 av 0 aplOpdég p eivon pila ™ e€icwong (1), ToTE KoL 0 aPOUO6S — givon emiong pila
p

¢ e€icmong.

v. Tw A>2, va arodeitete 6TL:
i. Ovpiles x,, X, g edicwong (1) sivar aprOpoi BeTikol.
ii. x, +4x,2>4

Avon
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o. Etvar » a=1,B=-A xor y=1
c A=(-1)?-4-11=¥" -4
H e&lowon €xet pileg mpaypatikég Kot Avices, av Kot Lovo ov
A>0 N —4>0 N >4 [A>2° S |A>2A<-2 4 A>2
B. Avo apOuog p eivan pia g (1) tote p° —Ap+1=0 .
1

2
1 1
lNa x=— neéicoon (1) yiverar [—J A —+1=0&...p" —Ap+1=0 mov 1oydeL.
p p p

y. i. Av A>2 , to1e S=x1+x2=E=—i=k>O Ko P=xlx2=l=1=1>0.
a 1 a 1

Enewdn S>0 xow P>0 oupileg x,, X, eivon Oeticol apiOpoi.
1

ii. Eivan P=loxx, =1 x,=—.
X
1

Ondte X, +4x, >4 & x, +Xiz4<:>xl2 +4>4x, & x; —4%x,+4>0 < (x,-2)* >0 , nov oydeL
1
99 Ofpa 4 - 1431
Aivetou 1 &icwon X’ —4x+2-¥ =0 (1) pemapapcrpo AeR
o. Na amodscifete 0T, Y10 omoraonmote Ty Tov AR , n (1) €xer 6vo pileg dvioes.
B. Av x, kv X, givan ou pileg g elicmwong (1) :
i. Nappeiteto S=x, +Xx, .
ii. Na ppeite o P=x, -Xx, ©gcvvaptnon tov npoypatikod apidpov A.
v. Avn pia pifa g e€icwong (1) givor o apOpog 2+ V3 tére:
i. vo amoociere 6TL N aAln pila ™G e€icwong (1) €ivar o apOpog 2— J3 ,
ii. va Bpeite 10 A.
Adon
a. Eivo: o« a=1, p=—-4, y=2-¥
o A=(-4)Y-4-1(2-N)=16—-8+4X =8+4X , yiokédc LeR .
Apan e&icwon (1) €xel dvo pileg dvioeg, Yo kabe L e R .

B. Bivat i. S=x,+x,=—P=—"2-4
a 1
2
i Poxx,=t=2Th )
a 1

y. i. 'EBoto X, =2+3 .Eyovpe X, +X, =4©2+\/§+x2 =4 oKX, =2-3 .
ii. Bivar x,x,=-2+2 < (2+3)(2-B)=N+22 -3’ =-V+2
Sl=-N+2oV=1k=1 4 A=-1.

100 Ofpa 4 - 1491,
Aivetal 1 e€icmon: X’ =5k —1=0, pewapaperpo LeR .
0. No amodcilere 0T, Yo kd0s L e R , 1 edicmon £xel 000 pilec TPUYRATIKES KAl AVIGECS.
B. Av x,, X, givar ot pilec ¢ mapandvo eicwong, ToTE:

i. Na mpocodopicete Tig TIpég TOV A€ R , 110 TIS 0TTOiES 1O VEL:

(x, +x,)" —18-7(x,x,)* =0
ii. Tw A=1, vaBpsite v TYUN TG TapaoTacns:  X,°x, —3x, +4-3x, +x,x,” .

Avon

Exdooeic Mraplog
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a. Eivaw A=(-50)"—4-1-(=1)=25" +4>0 , yia xdbs AeR . Ondte 1 eéicwon £xel SVo pilec TPorypaTIKEC
Kot Gvioeg yio ke AeR .

- -1
B. i. Eivon S:x1+x2:—%x:5k Ko P:XI-XZ:T:—I.

Onote (x,+x,)" —18=7(x,x,)* =0 < (50)° =18 =7(=1)* =0 < 25X° —18 -7 =0 < 25)° =25
SNV =ler=1 gr=-1
ii. o A=1 selvan X, +x,=5-1=5 xor x,x,=-1.
Onote x,°x, —3%, +4-3x, +X,X,” =%x,’X, +X,X,” =3%, =3x, +4 =
=X,X,(X, +X,)=3(x,+x,)+4=-1-5-3-5+4=-5-15+4=-16 .
101 Ofpa 4 - 1450
Aiveronn e&icwon (x—2)’ =M4x—-3) , pe mapapetpo LeR .
a. Na ypayete v eéicoon ot popen ox’ +px+y=0, a=0 .
B. Na Bpeite o moieg Tipéc Tov A 1N e€icmwon éxel pileg mpaypoatikég Kol avicec.
v. Av X, X, givan o1 pileg TG e&iomong, otny aepinTon mwov £xen Pileg TPAYNATIKEG KOL AVIGES,
i. vavmohloyicereta S=Xx, +Xx, ko P=xx,
ii. va amodcitete 0T Ny mopdoTaon A =(4x, —3)(4x, —3) sivar ave€dptnn Tov A, dNhadn otobepn).
Avon
a. Bivor (x-2)" =A(4x-3) o x* —4x+4=4Ax-3h & x> —4x—4Ax+30+4=0
S X2 +[-4A+D)]x+30+4=0
B. Mpénet A>0[—4A+D] -4-1-Bh+4)>0 < 16(K +20+1)—4(BrL+4)>0

S 16X +320+16—12A-16>0 < 1617 + 200> 0 < 41 +50>0 (1)

Eivar 4X +50=0 < A@h+5)=0 ©A=0 1 4A+5=0<X=0 1 x:—%

A2+50 +

A76 10 dumAavo mivaka Exovpe 6tin(l) < A< —% n A>0.

3 +4

—4(A+1)
1

y. Eivar i. S=x,+x,=— =4(A+1) ko P=x,-x,= 3 +4 .

ii. A=(4x,-3)-(4x,-3)=16x,x, —12x, —12x, +9 =16x, x, —12(X, +X,)+9=
=16-GBA+4)—-12-4(A+1)+9 =481+ 64 - 481 —-48+9=25
102 Ofpa 4 - 1438
Aivetan n eéicwon: x> —x+(A—»)=0, pemapaperpo AeR (1).
o. Na Bpeite ™) owkpivovca A g egicmong kKo va omodeiete 0TL 1) e€icmon &yel pileg mpaypoTikég Yo
ka0e LeR.

B. INo oo Tipf Tov A M eicwon (1) &xer ovo pileg ioeg;

1
v. Na amwodeitete 6TL | TOpdoTac) A= N , 6mov S, P 710 GOporopa KoL TO YIVOUEVO TOV PLLAV TNG

elicwong (1) avriotorya, £yl vonua Tpaypotikoy apOpov yio ka0 Tpaypatikd apOpsé A.
Avon
a. Bivor A=1-4(A=X") =4X —4L+1=(21-1)>>0, yiokébs AR .
Apan e&iomon (1) éxet pilec mpaypatikés yio ke AR .

1

B. Mpénetkoiopkei A=0< (2A-1)> =0 k:E :
y. Eivar S=1 wouw P=A—-X" . TIpénet
S-P>01-A+X >0 X -A+1>0 , (1), yakdPe LeR . To tpidvopo X —A+1 £et a=1 «u
A=-3<0, omoten (1) woyderya kdbe ALeR .
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103 Ofpa 4 - 1404
Aivetan m g&icmon (A +2)x> +(2h+3)x+A1—-2=0 (1), pe mapapetpo L= —2 .
a. Na ogiete 0T N drwokpivovoa g e€icwong (1) sivar: A=121+25 .
B. Na ppeite Tig Tipég tov A # -2 , dote N e€icmwon (1) va £xel 6000 PILes TPAYRATIKES KO AVIGES.
v. Na ekppaoete og ouvaptnen 1ov A to GOporopa TOv POV S=X, +X, KOl TO YWVOPUEVO TOV PLriaOdV
P=x, -x,.
0. Na eierdoete av vaapyer Tipn Tov A dote Yo Tig piles X, X, NG £€icmwong (1) vo woyver N oxéon :
X, +%, -1’ +(x,-x,+3)*=0
Avon
o. Elvar: e a=A+2,f=2A+3,y=A-2
o A=(2h+3)> 4L +2)(A=2) =4X +120+9—4(X° —4) =4X + 1201 +9—4X +16 =121+ 25
B. H e&icwon éyet Vo pilec mpoypatikéc Kot Gviceg Otav:

Az=2 ko A>0=120+25>0 120> -25 @k>—%.

Apa ke(—%, -2)u(-2,+x) .

v. Eival S:—E:—M Ko P:l:ﬁ.
a A+2 o A+2
25 .
0. T ke(—a,—Z)u(—2,+oo) , &Qovpe
(X, 4%, = 1) +(x,%, 43) =0 < x, 4%, —1=0 Ko x,x, +3=0 -3 120 @) vt 2=243=0 (3)
A+2 A+2

2043
Eivatr: e )& — =
n @) A+2

l& 20-3=1+2 c>—3k=5<:>7»=—§

o (3)@%=—3@x—2=—3(x+2) SA-2=3h-6dh=-dcL=—1
+

Apa dev VITAPYEL TN TOL A, DGTE VO IGYVEL 1] SOGUEVT GYEOT).
104 Ofpa 4 - 1407

Téooeprs aOinTég, 0 Apyvpne, o Baciing, o I'i@pyog kot o Anptpng teppdricay o€ évav ay®@va dpopov pe
avtioToyyovg ypovovg (o€ Aemtd) t,, t,, t. Kuv t,, Y10 TOVG OTOIOVG LGYVOVY 0L GYEGELS:

t, +2t
t, <ty , r:% Kov |t —t, |=|t, —t,|
t, +t
a. i. No dsiéere oTu: tA=%

ii. Na ppeite ™) ocpd pe TV omoia TeppaTIicay o1 0OANTEC. No 0LTIOAOYGETE TNV ATAVTI|GT] GOG.

B. Aiveror emurdéov 6T woyvEL:
t,+t, =6 km t,-t,=8

i. Naypayete pia e&icoon 2°° Babpov mov £xe pileg Tovg apBpods t, ko t, .
ii. Na Ppeite Tovg (pOoVOVS TEPNATIGNOD TOV TEGGAPOV GO TOV.

Avon

i [t =ty =ttt =ty =t L (DA Gt ==t +t, , (2)

e 1 (I)et, =t; , mov amoppintetonr apov t, <t,

t,+t
e Mt +ty=2t, &2, =t, +ty >t =L

Exdooeic Mraplog
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Cootat2ty 2ty -3ty t—t

ii. Elvat: o t — = B <0,dpat <ty , (1)

vl 3 i 3 3
. tA—trztA;tB ty +32tB =3tA+3tB;2tA—4tB ztA;tB <0, dpat, <t . (2)

ty,+ty 2t —t, —t, t,—t, ,
- = = <0,0pat, <t,, (3
> > > pat, <t,, (3)

o t,—t,=t,
Omote t, <t, <t <t,.
Emopévac, 1% teppdtioe o Apyopng, 2°° o Anuitpng, 3% o Tdpyog kat 4° o Baciing.

B. i.  H{ntovuevn eéicwon eivan g popeiig: t* —St+P=0 pe S=t, +t, =6 xon P=t, -t, =8 .
Ondte N {nrodpevn eéicmon sivar g popeng: t> —6t+8=0 .

ii. Hefiooon t° —6t+8=0 &el A=(-6)"-4-1-8=36-32=4

+/4 +2
Kot piCeg g t,, :%:67 ,omote t, =2 demtd ko t, =4 Aemtd (emewdn t, <ty).
t,+t, 2+4 t,+2t, 2+2-4 1
Enopévog: t, =—2—=2= 7 3 hemta , t =2 BT _10 Aemtd .
2 2 3 3 3

105 Ofpa 4 - 1504

Ta omitwo Tec0apOV padnTOV, TG Avvag, Tov Bayyéin, Tov INdpyov kon g AfunTpag Bpickovral Tdve g
évayv guBvypappo opoépo, o omoiog Eekivdel amd To 6orEl0 TOVS. O ATOGTAGELS TOV TECCAPOV GTITIOV OO
70 o)YoAei0, S, , Sz, S;, KOL S, OVIIGTOLLO, LKUVOTOLOVV TIG GYECEIG:

S, +3sy
4
210V TOPUKATO GEova, To oyoAieio BpiokeTan 610 onueio O kot to onueio A, B, mapietavouv Tig 0écerg

S, <Sz , Sp Ko s, —s,|=|s, —Sg|

TOV 6TLTIAOV TS Avvag kot Tov Bayyéin avriotouyo.

O A B

a. Na tomo0etioete Tavo otov Géovo Ta onueic I' kot A, 7Tov TAPLETAVOLY TIS O£6EIG TOV GTLTIAV TOV
INopyov kot e AqunTpoc. No orTioloycETE TNV UTdVT O GOG.
B. Av emmAifov, o1 TIpéG TOV AMOGTACEMV S, , S, 6€ Km kavomowovv Tig oyéoeic
s, +s;,=1,4 xam s,-s,=0,45 tote:
i. Na karackevdoere ma ggicoon 2 Badpov mov va £xer piles Tovg apBpois s, , s,
ii. Na vwoloyicete TIg AMOGTAGES S, , Sp, Sy, KOU S,.
Avon
a. o« ‘Exoope |S,-S,|=|S, -S| S, -S,=S,-S;, (1) 0 S,-S,==-S,+S;, (2)
e N (1) S, =S;, mov anoppinteton

e 1 (2)2S, =S, +S, <5, =A%

Eivar S, <S, <S, <:>SA<SA<SB<:>SA<%<SB<:>2SA<SA+SB<ZSB

<25, <S5, +S; kv S, +S, <25, < S, <S; xar S, <S; , MOV WGYHOLV.
Sy+3S; S, +Sy S, +3S5 —2(S, +S5) S, +3S5-25, —2S; sy —s,

e Eivar S-S, = - >0
Omote S, >8S, .
S, +3S, 4S,-S, -3S S, -S
o Elvar S;-S; =S, - a0 _ %5579, B _2B " o
4 4 4
Omote S, >SS, . o A A . 5

Apa S, <S, <S8, <8S; .
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B. i. He&lowon 2°° Babuod eivou n:
X' —Sx+P=0<x"—(s, +5;)x+5,8, =0 & x*—1,4x+0,45=0 , (1)

ii. H e&iocmon (1) égetl Srakpivovoa: A =p> —4ay = (—1,4)2 -4-1-0,45=1,96-1,8=0,16 .

—(~1,4)+,/0,16 _1,4+0,4
2-1 2

ko pilec g Xx,, =

L4404 18 (9w x, =220 1 g5
2 2 2
Enedn s, <sp etvar s, =0,5km xot s; =0,9 km.
SA+3SB:0’5+3'0’9:0’5+2’7:£:0,8 cal SA:sA+sB _05+09 14
4 4 4 4 2 2 2
106 Ofpa 4 - 1478

a. Aivetan opOoydvio Tapariinioypappo pe nepiperpo Il =34 cm ko dwyovio 6 =13 cm.

Omnote X, =

=0,7.

Tote s, =

i. Na dgitete 611 TO EpPadév Tov opBoymviov givar E =60 cm”.
ii. Na karaoksvdosts o gicoon 2” Badpod mov va £xer pileg Ta piRKN TOV TALVPAOVY TOL 0pOoy®Viov.
iii. Na Bpeite To pfikn Tov tAgup®v 100 0pBoy®Viov.
B. Na gletdocte av vapyst opBoydVIO Taporinioypappo pe epfadév 40 cm” koi Sroydvio 8 cm .
Avon
a. i. Av a, B otdwotdcelg Tov opBoymviov, Exovpe
e [=34<20+2f=34<=a+p=17

o =0 +pP e’ +p =169 , (1)

(1
Eivan a+B=17 < (0+P)° =289 < o’ +2ap + B> =289 <> 169 + 20f = 289 <> 20p =120 < af =60
Onoéte E=a-p=60cm’.

ii. H {nrovuevn eficmon sivar e poperig: x° —Sx+P=0 pe S=k+A=17 ko P=x%-A=60
Ondte N (nrodpevn eéicmon sivarn x° —17x+60=0, (1).
iii. H e&icoon (1) et o A=(—17)>—4-1-60=289-240=49>0
CBENA (-1 A9 1747

20 2-1 2
17+7 24 17-7 10

Omnote X, = :7=12 Ko x2=T=?=5.

Apa o1 dlaotdoelc givar S cm ko 12 cm.

e X

1,2

B. Apkeivo vmdpyovv o, B TéTOl OOTE
e 0apf=40

o 0’ +P°=8"(a+P)’ —20B=64 < (a+P)’ —2-40=64 < (0 +p)’ —80 =64
S (a+B)Y =144 < a+B=12,apod a,B>0

Apa, Ta o, B mpémet va sivan pilec e séicwong x> —12x+40=0 , 1 omoio eivon advvaTn, apov Exet
Swakpivovca A =(-12)" —4-1-40=144-160=-16<0 .

Apa dev vrapyet T€To1o0 opboydvio.

Exdooeic Mraplog
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107 Ofpa 4 - 1492
Ovmhevpég X,, X, vl opBoymviov mapariinroypappov givon ov piCes g eicmwong:

x2—4(k+%};+16=0, Le(0,4)

o. Na Ppeite:
i. v aepiperpo I Tov opBoymviov cuvapTiicEL TOV A .
ii. 10 gupaddv E tov opBoymviov.

B. Na amoocitere 6Tt 11216 , o xaBe Ae(0,4) .

v. T'a wowa Tipn Tov A m mepiperpog II Tov opBoymviov yivetm grdyrotn, onradn ion pe 16 ; T pumopeite
vo, TETE TOTE Y10 TO 0pOoYDVIOS

Avon

o. Etvon S=x, +x, :4(X+%) kot P=x,-x, =16 . Onodte 10 opfoydvio éyet:
i. H=2(x1+x2)=8(k+%) ii. E=x,x,=16

A>0
B. Eivat H216©8(X+%)216©X+%22© N+I220 N -20+1>0
S A-1)*20, movioyoetyakdde re(0,4) .
B.
v. Eivau H:16<:>8[7»+%j:16<:>(7»—1)2=0 SAi-1=0<=A=1.

IN'a A=1 neklowon yiveron
X*—4(1+D)x+16=0= x> -8x+16=0 & (x—-4) ' =0=x=4 .

Omndte n e&lowon £xel dumhn pia v x =4. Apa X, =X, =4 , omdte T0 0pHOYDOVIO EIvaL TETPAY®VO.

108 Oéfpa 4 - 1493
Ovmhevpég X, X, €vOg opOoymviov mapaiinroypappov givar o piCeg g edicmong
X’ —2x+AM2-1)=0 pe Le(0,2)

a. Na Bpeits:
i. v mepiperpo II Tov opOoymviov.
ii. To gppadov E tov opBoymviov cuvaptijoer Tov A.

B. Na amoocilere 6Tv E<1, Mo kd0e Ae(0,2) .

v. T wowe Ty} Tov A 70 gufaddv E Tov opBoymviov yivetar péyieto, onhaon ico pe 1 ; Tv pmopeite va
neite 167€ Y10, TO 0pOOYDOVIO;

Avon

0. Amo tovg tomovg Vieta éyovpe S=X,+x,=2 kou P=x,-x,=M2-}) .

To opBoymvio €xet:
i. I=2(x,+x,)=4
ii. E=x,x,=M2-2)

B. Eivw E<I S M2-M<1S20-X <1 X -20+120< (A—-1)> >0, mov 1oydet .
B

y. Eivar E=lo( -1’ =0<1=1.

Mo A=1 neéiooon yivetor x* —2x+1=0=(x-1)’ =0 x =1, Sumhn.

Apo X, =X, =1, ondte 10 opfoydvio givar tetpdymvo.
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109 Ofpa 4 -13312
Aivetonm eicmon x> —6x+1=0 (1) 6mov AeR.
a. Na Bpeite yuo moreg ipég tov A n e€icowon (1) &ye npaypatikés pies.
B. Av 0v0 mpaypatikoi apiOpoi o ko f €ovv otaBepl aOporopa 6 kou yvopevo of =i , ToTE:
i. Noositere oTv a-f<9.
ii. No ogitere 6Tt o-f=9 avkopoévoav a=p.
v. Na dgikete 0TL 0mé O0Aho Ta opOoydVia moporinidypoppo pe dwwctdoels o , fp ko wepiperpo 12
peyarvtepo epPfadiv £xel To TETPay@VO.
Avon
a. H e&icoon (1) eivon 2°° Babpod pe dwakpivovoa A =36—4L kot yio vo £xel Tpoypatikés pilec mpémet kat
apkel A>20<=36-4A20= —40>2-36 & A <9.
B. i. A@o?¥ o1 mpaypotikoi apiBuol o, B éxovv otabepd dBpowopa 6 wot ywvopevo A Ba eivon pileg g (1) won
vt 6meg dci&ape 0T0 . epOTNUE cvuPaivel av Kot povo av A<9 < a-f<9.
ii. AQov ot mpayuatikoi apBuoi o, B eivar pileg g (1), Oa ivar a=p av kot povo av n (1) €xer b0 pilec
ioeg, Oniadn woodvvapo av A=0 SmAadn 36—-4r=0 omdéte —-4h=-36 «or 1eMkd A=9 mpdyua mov
onuaivel 6Tt a-f=9.
v. '‘Eoto o, B ot diwotdoelg Toyaiov opboymviov maparlinioypdaupovn pe tepipetpo 12.
Toéte 20+2B=12 onhadn a+P=6. To eufadodv toug eivar ico pe a-f.
Agiape oto B. gpdTNUA OTL OV Yo 6VO0 TPAYHOTIKOVS aplOuovs o, B 1oyxdel 0Tt a+B =6, tote a-p<9 Ko

pdiote a-f=9 avkorpovoov a=p.

Yuvenmg M peyoAvtepn T Tov euPadov givar 9 kot owtd copPaivel av kot udvo ov ot S10GTAGES TOL
opBoywviov gival ioec, dNAodnN av Kot pOVo av gival TETPAYOVO.

15. E&ioboeig nov avayovial oce e€iohocig 2°° fabpod

110 Ofpa 2 -1238
a. Na ppeite Tig pileg g elicmwong: —2x* +10x=12 .

—-2x" +10x-12
x—2

0.

B. Na Moete v elicwon:
Adon

a. Bivor —2x*+10x =12 & -2x> +10x-12=0 & x* -5x+6=0 .
Eivou o A=p’—day=(-5) -4-1.6=25-24=1>0

BrJA (=51 5+1
20 21 2

° X1,2 =

1 -1 4
Omnote Xlz%zgz?» Ko x257=5=2 . Ipéner x-2#0x#2 .

—2x>+10x—12
x—2

lNa x#2 sivan 0o < —2x2+10x—-12=0< x =3 N Xx=2, mov anoppinteTal.

Apa x=3.

Exdooeic Mraplog
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111 Oépa 2 - 1332
-1 1
+

2

a. Na Bpeite Yo moreg Tipég Tov X 1 wopdotaon Il =

EYEL VON IO TPAYROTIKOV apLOpov.
B. T Tic TIpég T0V X OV PPNKOTE OTO . EPATNNA, VO AOGETE TNV E€icmON:
2x% -1 1
5 +
x'-x 1-x

Avon
2x’-1 1 2x*-1 1
x*-1 x-1 x(x-1) x-1

[pénet: x#0 wor x—-120 < x#0 ko x=1

Eivon I1=

Emopévag, n mapdotaon I Exel vonua mpayuatikov aptfuov yio kabe x e R—-{ 0,1} .

IN'ae xeR-{0,1} éovpe:
2x* -1 1 2x* -1

2_
.Sk S ) UG Sl L S IS Cx(x-1)——=0
x*—=1 1-x x(x-1) x-1 x(x—1) x—1

S22 -1-x=0 < 2x*—x-1=0

Eivor o A=p>—doy=(-1)"-4-2-(~1)=1+8=9>0

—(=D)£9 143
° X1’2= =
2-2 4
, 1+3 4 , 1-3 -2 1 , ,
Onote x, =——=—=1, mov amoppinteTal Kol X, =——=——=—— , TOL &fvar deKT).
4 4 4 4 2
1
Apo x=——.
P 2

112 Oépa 4 - 1448

Aiveran ) eéicmon: ax’ —5x+a =0, pewapaperpo a =0 .
0. Na amodsiere 6T, v o] < 3 1oTE N e€icmon £xar pileg TpaypaTIKOVG 0PLOROVGS, TOL EivOl AVTICTPOQPOL

peTaév Tovg.

B. Na Bpeite Tig Mogig ¢ eicmwong, 6tav a=2 .

2
1 1
v. Na Avcete v eéicmon: 2(x+—] —5(x+—)+2=0 .
X X
Avon
a. Eivaw A=(-5)°-4-a-a=25-4a’ .

2 [2
Apkel A>0<25-40” >0 4o’ >-25 <:>a2375<:>\/a—2£ 75<:>|a|s§ , TIOV LOYVEL

Av x,,x, oupilegtote XX, =%=1 , omoTeE gival avTioTpoPes.
B. T a=2 , éovpe 2x* —5x+2=0 .
Eivau o A=(-5)-4.2.2=25-16=9

C—(-5)+\9  5+3
2.2 4

° X1,2

Omnote x=§=2 | ngzl.
4 4 2
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2

B.
. Oétovpe X+l=y (1), omote épovpe 2y° —Sy+2=0y=2 | y=
X

N |~

1
Ma y=2 n (1) ©x+—=2x"+1=2x & x’-2x+1=0 (x-1)’=0 & x=1
X

Ta y:% n (1) c>x+l=%c>2x2+2=xc>2x2—x+2=0
X

H eficoon éget A=(-1)>-4-2-2=1-16=-15<0 , ondte eivor addvarn. Apa x =1 .

113 Ofpa 4 - 1460

Aivetou n eéicwon x> —Px+y=0, pe B, v mpaypatikovg aptOpovc.

Av ) mapomavo egicmon £xel 6vo piles dviceg ya TIg omoieg woyverl | X, +X, | =4, ToTE:

o. Na Ppeite Tic dOvvatég Tipég T00 .

B. No amwoocitere 6TV 7<4 .

y. Aiveron emmhéov n ebicoon x* —B|x|+3=0 (1)
No gEetaoete Yo oo, amd T TIpEG Tov B mov Pprkate oto o. €pOTNUA, N eicwon (1) dev &yer
TpoypaTIKEg pilec.

Avon

a. Amo Tovg TOTOoVG Vieta éyovpe S:x1+x2:—_TB:B , ondte |X,+X, =4 (Bl=4=P=24.

B. H e&icwon éyel 0o pilec dvioeg, onodte

A>0 (B —4-1-y>0p -4y>0 16-4y>07<4
v. » T B=4 neéiowon (1) x* —4|x|+3=0<|x[ - 4|x|+3=0, (2).
Oétovpe |x|=y omdéten (2) & y° —4y+3=0.
Eivar: o A=(—4)"-4-1.3=16-12=4 «o pileg 11
—BEVA  —(-4)+4 442

t YT 2.1 2
412 6 4-2 2
Onotge y=——=—=3 1 y=——=—=1
y 2 2 ny 2 2

e T y=3 < |x|=3ox=%3

e T y=1 o |x|=lox==£1.

» o p=—4 neéicoon (1) o x> —(-4)|x|[+3=0=|x[ —4|x|+3=0, (3)
Oétovpe |x|=w , onoten 3)= 0’ —40+3=0.

Eivar: o A=4>-4-1.3=16-12=4

—BJA —4+J4 42

. (01’22
20 2-1 2
Omnote m:_4+2:__2:_1 f @:_4_2:__6:_3
2 2 2 2
e [ w=-1 < |x|=-1, addvam
e [ w=-3 < |x|=-3, addva

Apa n e&icmon dev &xel mpoypatikés pileg yio B=—4.

Exdooeic Mraplog
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114 Ofpa 4 - 1482
a. Aivetorn Siretpayowvn eéicoon: x*' —9x* +20=0 .

Noa ocietre 6Tv N eficwon avti] £yl Técoepic OLOPOPETIKES mpaypaTikég piles, TIG omoisg ko va

TPOCOLOPIGETE.
B. No katackevdoete pia Siretpdyovn eéicmon g popeig x* +px’ +y=0,

1 ooia va £Y€L 000 POVO SLHPOPETIKES TPayROTIKEG pilec.

No amwod€iete TOV 1I6VPIGHO 6o ADvovTag TNV EEIGMOT TOV KATUGKEVAGUTE.
Avon
a. @étovpe x° =y , omdte M séicwon yivetat

x'-9x*+20=0 (x*)’ -9x* +20=0 < y* -9y +20=0
Eiva: o A= (-9)°—4-1.20=81-80=1
—BENJA = (=91 +1 1
p \/_: (=9) \[=9 . Omnote y=—0=5 ! y=§=4

20 2-1 2 2 2
¢ Av y=5 ox’*=5ox=1/5
o Av y=4 o x’=4ox=%2 .

° Yo =

Apa n e&icmon £yel T€0GEPLG LUPOPETIKES TPOYUATIKES pileC.

B. H x* +Bx*+vy=0 £yt 500 novo dapopsTikéc mpaypnotikéc pies, otav n eéicoon y> +Py+y=0 £yst duthy
Betucn pila.

Onote A=0< B> —4y=0< B’ =4y 1 500 pileg etepdonueg, ondte X, X, <0< % <0 .

Ma B=-2 xot y=1civor P> =4y ot éypovpe v ekicoon

xX'-2x*+l=0 X -1)Y=0ox"=lex=-11 x=1

115 Ofépa 4 - 1477
a. Aivetar n SrreTpayovn eéicwon: x* —8x*—-9=0 .
Na dgiete 6TL 1) £€ic®on avTi] £)€L 000 pHOVo TPAYRATIKES PilES, TIS OMOIES KL VO TPOGOL0PIGETE.
B. I'evikgvovtog TO0 TOPAOELYPHO TOV TPONYOVUEVOL EPMOTNNATOS, Oswpodpe ™ orerpdymvn elicmwon:
X*+Bx’+y=0 (1) pemopapétpog P,yeR .
Na ocilete 6TL: Av Y<0 7T671¢
i. pP-4y>0
ii. n eCiocwon (1) &yel Vo povo SwuPopeTIKEg TpaypoTIKEg piles.
Avon
, 4 2 R
a. Elvan x"-8x"-9=0 < y" " -8y-9=0.
o A=(-8)Y-4-1-(-9)=64+36=100

—(-8)£+100 8%10 i 18 , =2
= = . Onote =—=9 =—=-1.
Yi2 5 5 note |y > n.y 5

e Av y=9x'=9&x=13

o Av y=—-lox>=-1 , odvvar.

Apa n e&icwon &yel 000 povo Tpaypatikég piles.
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B. ®étovpe x* =y , omdten eficmon yivetoaw y* +Py+y=0, (1).
i. H) éer A=p*—4y .
Eivar: o B*=0
e V<0 —4y>0
Onote B> —4y>0 .

ii. H (1) ége1 A=p>—4y>0 , and 10 epdmua P.i. kauw P=y<0 . Apa éxet Vo pilec eTepdonpeg.

H apvntikn piCa amoppintetor kou omd ) Oetikn pila mpokdmTeL OTL 1) apyIKn £xeL 600 dvioeg pilec.

116 Ofpa 4 - 1445

a. Aivetonn Siretpayovn eéicowon: x' -7x* +12=0 .
Na ocietre 60T N gficwon avty £yer Téooeplg oww@opeTikés mpaypatikés pileg, T omoieg ko va
TPOGOLOPIGETE.

B. Tevikgvovrog 10 TOPASELYRA TOV TPONYOVUEVOL EPOTINATOS, Oswpodue T orteTpdymvn elicwon:
X' +px’+y=0 (1) pe napapérpovg B,yeR .
Na dcifete 6112 Av B<0, y>0 o P> —4y>0, 1éte N elicowon (1) £xel TEGOEPIC OLUPOPETIKEG
npaypotTikég pilec.

Avon

a. @étovps x* =y , omote X' —7x*+12=0 & (x°) -Tx*+12=0 =y’ -Ty+12=0

Eiva: o A=(-7)"-4-1-12=49-48=1

71741 8 6

= = . Onote y=—=4 1 y=—=3.
* Yi» 21 5 y 5 ny 5

e Av y=dox =4 x=12,

¢ Av y=3o x> =3ox=+/3

B. Oétovpe x° =y, (y=0) omdten ()= y +By+y=0, (2).

H Soxpivovoa g eéicoong (2) sivar A=p> —4y >0 , amd vmdbson.
Emopévac 1 e€lomon (2) €yxet 600 pilec mpaypotikéc Kot Gviceg Tig y,, Y,.
Amd Tovg TOmovg Vieta Bpickovpe:

° P:lzzz
o 1

s B_ P
o

v>0 , dpa ot pileg eivon opdonpeg
= _Tz —-B>0, dpaorpiles y,, y, etvan Betikéc.
Tore (X’ =y, 0§ X’ =y,) ©(x=1fy, 1 x==\fy, 1 x=4Jy, # x=-4Jy,)

Onote n e€lowon (1) &xel T€00€PIG SLUPOPETIKES TPAYLATIKES piled.

Exdooeic Mraplog
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KE®AAAIO 4° ANIZQXIEIXZ
16. Aviodhoeig 1°° Balpod

117 Ofpa 2 - 1357

, . X 1
Aivovtar or ovicooelg: 3x—1<x+9 ko 2 ~3 <x+ 3

a. Na Bpeite T1g Moelg Tove.

B. Na ppeite 10 60V0L0 TOV KOWVAV TOVS ADGE®V.

Avon
a. Eivau
e 3X—-1<x4+93x—-x<9+12x<10x<5
-2 —————
. Z—ESX+1<:>4—x£2x+1©—x—2x£1—4@—3x£—3c>3x23<:>x21 “—
2 2 1 .
X 1 5 X

B. To cbvoro TV KOGV TOVG AMcewv gival To dtdotnua [1, 5).

118 Ofpa 4 - 1423

Aivetonn eéicmon x> —2Ax+2* —1=0 , penapaperpo LeR .

0. Nao dgifete 6TL Yo KGO A e R 1 e€iocmon £xe1 dvo avieeg piles.
B. Na Bpeite Tig pileg g e€icwong, Yo k@b LeR .

v. Na Ppeite yio woreg Tipnég Tov Tpaypatikov aptdpod A, o1 6vo aviesg pileg g e€icwong avijkovy 610
owdotqpa (—2,4) .
Avon
a. H (1) &t A=(=20)°"=4-1-(X =) =4 —4(X =) =4X —4X +4=4>0 , ondte £ye1 500 aviceg pilec.
+ + +
B. Etvar x,, = 2044 = 2h£2 = 200£1) =Azxl.
‘ 2-1 2 2
Apa x,=A+1 xo x,=A-1.

v. Etvar o -2<x, <4 -2<h+1<4 -3<A<3

o —2<x,<4 -2<h-1<4 & -1<h<5

Apa re(-1,3). 33 S x

17. Avicoocelg pe andlvteg Tipég

119 Ofpa 2 -1330

0. No AMOETE TIS OVIGMOOELS KOL VO, TOPUGTI|GETE TIS ADGELS TOVS GTOV (AE0VA TOV TPAYUATIKOV dplOp®v:
i |2x-3|<5
ii. [2x-3|21

B. Na ppeite Tig TIpég TOV X Y0 TS 0T0iEg GVVAANOEVOVY 0L TAPATAVO AVICAOGELS.

Avon

a. Etvau

i |2x-3|£5< -5<52x-355& -2<2x<8 < —1<x<4

ii. |2x-3|21<2x-321 1 2x-3<-12x24 1 2x<2<x>22 7 x<L1

B. Ot mopandve avie®oelc cuvaindedovy otov:
xe[-1,1]U[2, 4]
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120 Ofpa 2 - 1365

o. Na Moete TV avicowon: [x——|(<4 .

2

B. Na Adogte Tnv avicwon:  |[x+5|=3 .

v. Na PBpeite Tig KOwég AMGEIG TOV UVIGACEDV TOV EPOTNRATOV 0. kKor . pe ypion tov dova TV
TPAYRATIKAV aplOp@V Ko va TIS YPAWETE IE TN LOPPT] OLUGTI|LATOC.

Avon

Etvou:

a. |x—l|<4<:>—4<x—l<4 <:>l—4<x<l+4<:>—z<x<2
2 2 2 2 2 2

B. |x+5|23x+523 | x+5<-3 &x>2-2 | x<-8 ) El

" n . , . 9 - _
v. Ot kowvég ADGEIS TOV TOPATAVE VICOGE®Y glval: X €[—2, E) . - 2 % x

7
2

121 Ofpa 2 - 1374

0. No AOGETE TIG TOPUKATO OVIGMDOELS KOl VO, TOPUACTIGETE TIG ADGELS TOVS 6TOV GEOVE TOV TPOYUATIK®OV

aprOpov:

i. |1-2x|<5 ii. [1-2x|2>1
B. Na Bpeite Tig axépareg TINES TOV X, YO TS 0TOIES GUVAANOEDOVY 0L TAPATAVO AVICAOGELS.
Avon
o. Elvau i. |[1-2x]|<5&|2x-1|<5 & -5<2x—-1<5 &-5+1<2x<5+1
<:>—4<2x<6©—%<x<§<:>—2<x<3 o2 5o
ii. [1-2x|21<|2x-1|21 <2x-121 1 2x-1<-1 1 1
2x22 1 <x21 7 x<0 X 0 1 X
B. Xto cOVOLO TV TPAYLOTIKOV aptBU®V 01 Koweég Avoelg etvar: x € (—2, 0]U[1, 3).
O {ntovpeveg axépateg Tipég tov x givar: —1,0,1, 2. JZ 01 %‘—;

122 Ofépa 2 - 1355

o. Na Moete TV avicoon |[x—5|<2 .

B. Na Adogte Tnv avicowon |2-3x|> 5.

v. No TapaoTioeTE TIS AUGELS TOV OVO TPONYOVUEVOV OVIGAGEMV OGTOV 1010 GEOVE TOV TPAYRATIKOV
apOpav. Mg ™ pondeia tov GEova, vo TPOGOIOPIGETE TO GUVOAD TOV KOWVAV TOVS ADGEMV KOl VU TO
UVOTOPUCTICETE NE OLACTNNA 1] EVOGT] OLUGTNRATOV.

Avon

a. Elvar |x-5|<2 & -2<x-5<23<x<7

B. Elvaw |2-3x|>5<|3x-2|>5 <3x-2>5 N 3x-2<-5&3x>7 7 3x<-3 <:>x>% n x<-1

v. Ot {nroduevec kowég Aoelg eivar: x (3, 7) . Cj

x*-1 7 3 7 X
3

123 Ofpa 2 -1243
a. Na AMoegte v avicoon |[x—1|=>5 .
B. Na ppeite Tovg apBpodg X mov anéyovv amwd 10 5 andéoTacn pkpoOTEPN TOL 3.

v. Na Bpeite Tig Kowég Avoeig Tov a. ko f. .
Avon

Exdooeic Mraplog
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o. Eivaw |x-1|25x-125 | x-1<-5<x26 1 x<—-4

B. Eivar d(x,5)<3 < |x-5|<3< -3<x-5<3=2<x<8 —| .

v. Ot xowég Aoeig tov a. Ko B. givar x €[6, 8) . X —4 5’ 6 8 x

124 Ofpa 2 -13025
3-2x
7

B. Na AMogte Ty avicowon |-x—1]|<23.

>5.

a. Nao Aoete Ty avicowon -

v. Na Bpeite Tig TIpéG TOV X Y0 TIS 0TTOiES GVUVAANOEDOVY 01 TUPATAVO AVICAOGELS.
Avon

a. H doBeica avicwon ypdpetan >5 omote >5< 2x-3235 , dpa

~(3-2x) 2x -3
7 7

2x 238 < x2>19.

B. KaBdg o1 avtifetor apiBpoi éxovv ioeg amdAivteg TIpéS, N Sobeica avicwon ypAaQeTol 1GOdVVaLN
|x+1]<23¢< -23<x+1<23 -23-1<x<23-1& -24<x<22.

v. Tapiotdvovue Tig ADGEIS TV 600 TAPATAVD OVICHCEDY GToV id10 a&ova, l l

om’ OTOV TPOKLTTEL OTL 19 <x <22, -24 9 22

125 Ofpa 4 - 13474

AIvOVTUL 01 OVIGOGELG

Ix-1|<3 (1) km 3—"T+4<0 @)

a. Na AMogte v avicoon (1).

B. Na oynpaticere eEicwon dgvtépov Padpov pe pileg T pikpoTEPN KoL TN peyarvtepn Aven g (1).

v. Na Bpeite Tig Kowvég Moeig Tov avicdcsov (1) ko (2).

0. No amodciete 6TL av o apiBpoi o, B civan kKowvég Mosig TV avicdosov (1) kot (2) 16TE KoL 0 aprOpog

4
Se+4p givan gwiong Kowi) Avon Tovg,.

Avon
a. Eivau
Ix-1]<V3 e -B<x-1<B o 1-B<x<1+43
B. H pwcpdtepn Aon g (1) etvor o apBpog x, =1 3 kot N ueyoAvtepn eivan x, =1+ NEY

INo 1o dBpoicpa s KoL TO YIVOUEVO P TOV aplBUdV ALTOV IGYVEL
s=x,+%, =1-V3+1+43=2 xat p=xx,=(1-V3)(1+43)=1-3=-2

Me ™ Bonbsio Tov THmov X’ —sx+p=0 Ppickovpe 611 N eéicmon pe pileg ™ PKPOTEPN KoL TN UEYOADTEPY
Mon e (1), sivonn x*—2x-2=0.
v. T v avicoon (2) &yovpe:

x+4

3- <06—(x+4)<0=6-x-4<0& —-x<-2x>2

Onwg paivovtol 6To ETOUEVO GYNLO, Ol KOWVEG ADOELS TV VO OVICHGENDY gival OA0L
oLaplOpol x pe: 2<x <1++/3 . 1-/3 2 1+43 X

6. OrapBuol o, f mov givar kowvég Avoelg tov (1) kar (2) mepiéyoviar oto ddotnue (2, 1+ NE] ].

‘Etot éyovpe: 2<a<l+4/3 , OTOTE 6<3a£3(1+\/§) , (3).
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Avéhoya, 2<B<1++/3 ,ondte 8<4B<4(1+~/3), (4).

Me npocBeon tov avicotitov (3), (4) maipvoope 14 <3a+4B<7(1+ V3 ) am’ 6mov GuvenrdyeToL OTL:

2<3“;4Bg1+ﬁ

a+4p
7

A7 TV TEdevTain cupmepaivovpe 6Tl 0 aptBpog glvan emiong kowvn Avon tov (1) ko (2), Tov givar to

{nrovpevo.

126 Ofpa 2 -1367

0. Na Avoete v e€icwon: |2x—-4|=3|x-1].
B. Na Adogte Ty avicowon: |3x-5|>1.

v. Eivan o1 Mosig g eicmwong Tov 0. EPOTHNATOS KOL AOEG TG OvVio®oNg Tov . €pOTHHATOSS
Na a1Tl0LoY1|GETE TV ATAVINGI] GOC.

Avon

Eivau:

o |2x—-4|=3|x-1]<|2x-4|=|3(x-1)| < |2x-4|=|3x-3| < 2x—-4=3x-3 1| 2x—-4=—-(3x-3)

&2x-3x=-3+4 1 2x+3x=3+4 < —-x=1 1 5x=7

oSx=-11 X—Z
s
, , , 4 4
B. 13x-5|>1<3x-5>1 1 3x-5<-1<=3x>6 ] 3x<4<=<x>2 1 x<§<:>xe(—oo,§)u(2,+oo)

4
v. Emeon —1< 3 nion x=-1 g e&icwong, eival Kot Avon g ovicwongc.

, 7 4 21-20 1 , 1 4
Eivar:. o ———= =—>0, ondte —>—
5 3 15 15 5 3
o Z—2=ﬂ=—§<0 , OmOTE Z<2
5 5 5 5

Apa 4 < % <2, omotE M Aom X =% g e&lowong dev givarl Avon g avicwong.

127 Ofépa 2 - 1331
a. Na Mogte v eéicmon: 2x  —x-6=0 (1)
B. Na AMdoete Ty avicowon: [x—-1(<2 (2)

v. Na eEETAOETE OV VTAPYOVY TIRES TOV X 7OV IKAVOTOLOVV TALTOYPOVa TIS oyéoels (1) kar (2).

Adon

a. Heélowon 2x° —x-6=0 &yet Sakpivovoa A=(-1)"—-4-2-(-6)=1+48=49>0 xa
ilec Tig: X —@—E ondte X —§—2 KOl X _—6__3

PETS he T T ! P4 2

B. Eivan [x-1|<2 < -2<x-1<2& -1<x<3 &xe(-1,3).

y. Emedn x, :_% ¢(1,3) xau x,=2€(1,3), nTun Tov X MOV IKavorotel TawTdypova Tig oxécels (1) ko (2)

glvar o apBudg 2 .

Exdooeic Mraplog
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128 Ofpa 2 - 1383

Av o TpaypaTikoc apOpdég x wavomolei T oyéon: |x+1|<2,

o. va dgitere 6L x€(—3,1)

3 -1

B. va ogigete 6TL N TN TG TapdoTaong: K= %

Avon

a. Eivaw |x+1|<2 -2<x+1<2< -3<x<l < xe(-3,])

B. Exoope —-3<x<l=>x>-3 ka1 x<l=>x+3>0 ot x—-1<0, omdte
x+3—-(x-1) x+3-x+1 4

Xx+3|=x+3 xou |x-1|=—=(x-1) . Emouévoc K= —=1.
| | | |=—(x-1) HEVOG 2 2 1

129 Ofpa 4 -13174

2 2

Aivovrtal o1 TopacTacES A:M xor A=~ 21X 4lx|+4 )
[x|-1 [x|-2

a. INa moweg Tipég Tov xe R opilovran ov mapactdcsic A kot B;

B. Na ociere 6Tt A=3—|x| kor B=|x|-2.

v. Na Avoete Ty avicowon: B—A <2d(x,4)-5.

Avon

0. Hmoapdotaon A opiletan 6tav: |x|-120< |x|#l < x==£1

Kkoi M Topdotaon B otav: |x|2#0 & |x|#2 < x#£2

B. Exovope: —x”+4|x|-3=—|x|*+4|x|-3.0Oétoopue o=|x| , ondte

—|x]* +4|x|-3=-0" +40-3,

mov gival tpudvopo pe pifeg tovg apBuovg 3 kot 1.

Apo -0’ +40-3=—(0-1)(0-3) xa —|x|*+4|x|[-3=—(x|-1)(Ix]|-3).

—x*+4x|-3 _-(x|-1)(1x[-3)
Ix[-1  (x]-1)

Yvvenmg: A= =3—|x]|.

X2—4|X|+4:|X|2—4\X|+4:(|X|—2)
|x|-2 |x|—2 (|X|—2)

2

I'a v tapdotacn B €yovpe: B=

|x|-2.

v. H avicwon yivetau:
B-A<2d(x,4)-5<|x|-2-3+|x|<2|x-4|-52|x|-5<2|x-4|-5<

x| <|x—4| x|’ <[x-4] ©x’<(x-4) ©x*<x’-8x+16 = x <2

Agdopévov 0Tt yio va Exel vomua 1 avicoon wpénel x =+l ko x #+2, tEMKd 1 avicmoon

aAnBedet yo
xe(-o,-2)u((=2,-Hu(-1,Hud,?2)

givan apOpog aveEaptnTog Tov X.
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130 Ofpa 4 - 1472

o. Na Moete TV avicoon: |x—3|<5.

B. No om€lKOVIGETE TO GUVOAD TOV AVGE®V TG AVic®ONS OVTNHS TAVM 6TovV GSova TOV TPOYRATIKAOV
apLlOp@OV Kol vo EPUIVEVGETE TO OTOTELEGNA, NE PAGT TN YEOUETPLKY)
onpacia TG tapdotaong |x—3| .

v. Na Bpeite 6Lovg TOVG OKEPALOVS UPLOROVS X TTOV IKEVOTOLOVY TNV CVIG®GT)

|x-3|<5

0. Na Bpeite 10 mA00¢ TOV OKEPULOV APLOPOV X TOV IKAVOTOLOVV TNV OVIGMOT)

l1x|-3|<5
Na a1TIoA0Y1)GETE TV ATAVTI|GN GOG.
Avon
0. Etvon [x-3|<5 -5<x-355& -2<x<8
B. Elvan |x-3|<5<d(x,3)<5, omdte avalnToOVUE TOVE TPOYUATIKOVG aplOuols X,
7OV 1 AMOCTUGT TOVG atd 10 3 elvan pukpdtepn 1) ion tov 5. X' -2 3 8§ x
'Apa X e [_ 2’ 8] . s povadeg 5 uovdﬁz;‘

v. O1Abdoeig g avicowong |x—3|<5 oo R amd to 0. gpdtnua givar: x e[—2, 8] .
O {ntovpevor axépatot givar: —2,—-1,0,1,...,8 .

. |Ix|-3|<5e -5<|x|-3<5e -2<|x|<8&

S x|2-2km|x[<8

e Havicoon |x|>-2, ainbevertyiokdbe xR .

e Eivar [x|<8<= -8<x<8 (1)

O axépaieg Moeig e (1) etvar —8,-7,...,-1,0,1,...,7,8 .
To mAn0o¢ v axepaiov Tov exaindevovy v avicwon (1), dpo kKot ™ docuévn givar 8+8+1=17 .

131 Ofpa 4 - 1455

Aiveranm g&icmon: X' —x+A—A =0, pemopaperpo AeR (1).

o. Na Bpeite ™) owkpivovca A g edicmong ko vo omodciete 0Tl 1) e€icmon el pileg TpaypnoTIKEg Yo,
KGOe LeR .

B. T wowa Tyu) Tov A 1 €€icwon (1) éxer 6vo pileg ioeg;

Y. Av X, X, ¢&ivar ot pileg ¢ mopanave gicmwong (1) , tote va Ppeite Yo moreg Tipég T00 A woybvEL
0<d(x,,x,)<2.

Avon

a. Bivor e a=1, B=-1, y=A-X

o A=(=1-4-1-(A=X)=1-41+4X =(21L-1)> >0, ya k60 AeR . Apo n e&icwon (1) &xet
pileg mpaypotikég, yo ke AeR .

B. Hpéner A=0< (2h-1)>=0<20-1=0 azleaxzé .

1£/20-1) 1+ (2% -1)
2 2
1+20-1 2X S 1=-20+1 2-2h 2(1-2)
2 2 2 22
Etvon 0<d(x, x,)<20<[x, X, |<2 ©0<|A+A-1|<20< |20 -1|<2 < |2h-1|>0 ko [2A—-1]|<2

Y. Eivar x, =

Omnéte x, = A Kol X, =1-A

Exdooeic Mraplog
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‘Exovpe: o |2k—1|>0©2k—1¢0©k¢%

o [2A-1|<2< -2<2A-1<2 & —-1<20<3 <:>—%<7L<%

11, 13
Apa he(—=,-)u(=,2).
p (=3P (7)

18. Mopoég Tptovipov

132 ©fpa 2 - 1250

X’ —4x+4

Aivetor | mapdotaocn: K=———.
e L 2x* —3x-2
a. Na Tapayovromonjcete 1o TpLd®VLIPO 2x° —3x—2 .

B. I woweg Tipég Tov xe R opiletor n mapactaon K
Na a1tioroy1)0ETE TV UTAVTI| O GOG.

v. Na amlomoujoere v napdotocn K.

Avon
a. To tpidvopo 2x* —3x -2 &yet Swakpivovoa A=(-3)"-4-2-(=2)=9+16=25>0 «a pilec T1g
++/2 + -2 1 1
x12:3 \/_5:3—5 . Onote x1:§:2 Kol X, =——=—— . Omote x,=2, X,=——.
’ 2-2 4 4 4 2 2

Apa 2x* —3x—-2=2(x—-2)(x +%) =(x-2)2x+1).
B. Hmapdotaon K opiletar yia ekeiva ta X mov 16y0eL

2x* -3x 220 (x-2)2x+1)#0 ©x#2 kot x:t—%

x* —4x+4 B (x-2) _x=2
2x*-3x-2 (x-2)2x+1) 2x+1

v. T x#2 kot Xi% glvon K=

133 Ofpa 2 - 1264

Aiveran To TprdVope 2x° +Ax—5, 6mov AeR .

a. Av ma pia Tov Tprevopov givar 0 apdpios x, =1 , va TpocdlopiceTe TV TN TOL A

B. e A=3, vo TOPAYOVTOTOUGETE TO TPLOVVNO.
Avon
a. Eneidfo x, =1 eivar pila tov tprovipov 2x° +Ax =5 £&yovpe
2P +11-5=0 ©2+A-5=0A-3=0<1=3

B. T A=3 70 tprdvopo yivetar 2x° +3x -5 koun x, =1 eivarn pia pio tov.

5
Eivaw P=x,-x, &-——=1'x, ©&x,=—— .
2 2

Apa o Tprdvopo €xel pileg tig 1 won —% , omoTE 2X° +3x—5=2(x —I)(x + %) =(x-D2x+5) .
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134 Ofpa 2 -1273
AIvETOL TO TPLOVLNLO —X2+(\/§ —1)X+\/§ .

0. No amodciere 6T1 1] OLOKPIVOLGA TOV TPLOVONOV Eivan:

A=H3+1)

B. Na mapayovTomTounjGETE TO TPLOVONO .
Avon
a. Eivat: ¢ a=-1, B:\/§—1 , y:\/§

e A=(3-1?+4B =B -2+ +43 =B + 23+ =3 +1)’
- (WB-DEJB+Y

B. Enewdq A >0, 1o tprdvvopo xet pileg tig x, , =

B 1+BHl 2

2-(=1)

~BHl-B3-1 -

Omote X, = —=-1 k. Xx,=
-2 -2

-2

Ape —x>+(B-Dx+B=-1-(x+1)-(x=3) == (x+)(x =~3) .

135 Ofépa 2 - 12722

Oczmpodpe To Tprdvopo f(x)=x> —x-3.
a. Na Ppeite Tig pilec Tov f(x).

B. Na emivoere v avicwon —2-f(x)<0.

Avon

a. H daxpivovsa tov tprovopov sivar A=(—1)> —=4-1-(=3)=1+12=13>0 .

Apato f(X) £xetdV0 SPOPETIKES TPAUYUATIKES PilES.
_p-vA 1-V3 BevA 14413
X, = = KOl X, = =
2a 2 2a 2
B. —2-f(x)<0=2-f(x)>0=1(x)>0 .

A76 TOV OITAAVO VKO TPOGTILOV TOL TPLOVOLOV, EYOVUE

© I—JEJU(H\/E +

fx)>0=xe| — o,
() ( ; ;

136 Ofpa 2 -12976

a. Na mapayovtomorjoete 1o Tprdvopo 2x° —x—1.
B. Na Avoete v avicoon x(1-2x)<-1.

Avon

a. Etvar A=9>0. To tpudvopo €xet 600 aviceg pilegtig x, =1 xar x, =——

Emopévag to prdvopo yivetar 2x* —x —1=2(x —1)(x + %) =x-D2x+1) .

g

B. H avicwon yiveton x(1-2x)<—1 < —2x* +x+1<0 < 2x* —x-1>0.

[Tapatnpodpe T®G T0 TPLGVLLO TG AVICOONS EVaL TO TPUOBVLO TOL TPAOTOL EPOTNLATOG,

1
Apo pndeviCetanr o x, =1 wor X, =—E Kol €MEWON TO

TPOKVATEL O HIMAAVOG TLVAKOC.

Apa xe(—oo , —%}u[l , +00).

Exdooeic Mraplog

a=2>0

23 _ 5
-2

—\/§+14_r(\/§+1)
-2 )

X —00 X1 Xy +00
[ [
f(x) + 0 - 0 +
| |
1
X -0 9 1 +00
[ [
2x*x-1| + 0 - 0 +
| |
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19. Avicdhoceig 2°° BalOpod

137 Ofépa 2 - 1291
a. Na av0sin eéicoon: x’—x-2=0 .
B. No A0si 1 avicwon: X' —x-2>0 KOl V0 TOPUGTHOETE TO GOVOLO AVGEDY TNG 6TOV GEOVA TOV

TPAYRATIKOV aplOp®v.
4 4
v. Na Tomo0eti)oete TO 3 otov G&ova TV TpaypoTik®v aptdpav. Eival to 3 Avon TG avic®ong Tov

epoTpoTog P. ; No a1Tiohoy6ETE TNV ATAVTNGI] GUG.

Avon
a. Bivou: o A=(=1>-4-1-(-2)=1+8=9
1+ 1+ -
. xlzz—\/§=—3. Omnote x1=i=2 Kol X, =——=-1.
’ 2-1 2 2 2
Apa x=2 N x=-1.
- -1 2
B. Amo 10 Suthovo TivaKo TPOCTI UV EYOVUE 3 - - —=
X“—x-2| + 0 - 0 +
X’ =x-2>0 & xe(—w, —1)U(2, +o0) . : :
4 1 4
v. Eredf] ——=-1-=—<-1, 10 —— ¢&ivor Aon g avicwong Tov paTieTog . . l—l
3 3 3 X" 4 -1 2 X
3

138 Ofpa 2 - 13321
a. Na Mogte Ty eéicmon x* —16=0. (1)
B. No Mogte v avicwon x* +3x<0. (2)
v. Na eEetaoete £dv o1 Mogig ¢ e€icwong (1) eivar ko AMoels g avicwong (2).
Avon
a. 'Eyovpe:
x'-16=0 = x* =16 & x =+{16 = x=+2
Apa o1 Aboelg g elomong efvar x =2 , x=-2.
B. To va Abcovpe ™V avicoon, Oa Ppovue Ti¢ pieg ToL TPLOVOROL X +3X KOl 6T GUVEXEIN 0ol KAVOVLE TOV
Tivaka Tpoohpov Tov X +3x . IMa var Bpodpe Ti¢ pilec TOv TPLOVOLIOV, TOPAYOVTOTOLDVTAS £XOVLE:

x*+3x=0 x(x+3)=0=x=0 | x=-3

, , , , . X — -3 0 0
TOVETAC 0 TIVAKAC TPOGTIILOV £ivat 0 SITAAVAC: ® +

|
Apan avicoon (2) oAnbederywn xe[—-3,0]. x2+3x + (I) - 0 +

v. Amo tic Moelg g eicwong (1) udvon x=-2 eivor kot Adon g

avicwong (2), 5101t avikel oto didotnuae [-3, 0].

139 Ofpa 2 - 1306

Aiveran to Tprdvopo: f(x)=3x"+9x-12, xeR .

. Na Avcetre v avicoon f(x)<0 kol vo TOPAGTNGETE TO GVUVOLO TOV AVGEMV TNG 6TOV GEOVO TOV
TPOYRATIKOV aPlOp@v.

B. Na eréyEete av o aprOpog Y2 civm AVG1 TG AVIGMOG TOV EPOTNUATOS . .

Na a1Tl0A0Y1)|GETE TV ATAVINGI] GOC.
Avon
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a. Totpidvopo f(x)=3x>+9x—12 éysu
e A=9"-4.3.(-12)=81+144=225

\/— X |-o0 —4 1 4o

-9+ -9+ - '
o« X, ,= 9+v225 —9+13 . Onobre xlzgzl Ko x2=ﬁ=—4. ]+ -0+
’ 2-3 6 6 6
A76 10 dimAavo Tivaka Tpocnumv Eyovue x €[—4, 1].
To oVvoro TV AGeE®V Qaivovtal 6To STANVO Gy -4 +o
B. Eivaw 2>1= J2>3=1 , omoTE 0 aplBpodg Y2 Sev eivan AdoM NG avic®OoNG TOV EPMTHHATOS . .
140 Ofpa 2 - 1356
Aiverar to Tprdvopo  2x° —3x+1 .
a. Na Ppeite Tig pileg Tov.
B. No Bpeite ig Tipég tov xR , ywa Tig omoieg: 2x* —3x+1<0 .
3 1
v. Na gEerdoete av ov aprBpoi > Kol ﬁ givar Moeig TG avicwong: 2x” —3x+1<0.
Adon
a. Totpidvopo 2x° —3x+1 &yt Swoxpivovoa A=(-3)>-4-2-1=9-8=1>0 Ko
legTig x 3EV1_3%1 omoTE X —i—l Kol X 22 1
PESTE %= "7y "4 P4 27 x 1
-0 2 1 +oo
T T
B. Amé 1o Sumhavo mivoka Tpoopumv Exovps 2x° —3x +1<0 & x € (%, 1) . 20-3xH1| + 0 - 0 +
1
v. Etvau Lzﬁ ko 1<V2<B<2=— <£<£ 1
2 2 2 2 2
3 42 1
Omndte B \/; € (— 1) , dpa ot apBuoi 73, —2 , &lvat Aoelg e avicwong 2x° —3x+1<0 .
141 Ofpa 2 -1279
a. Na Mogte Tqv avicoon: 3x* —4x+1<0 .
, , . . . . . ., 3a+6p
B. Av a, B ovo apiBpoi mov €ival ADGELS TG TOPATAVE UVIGMOONS, VO, 0T00€iEeTE OTL 0 UPLONOC 5
givan emiong Avon g avicwonc.
Adon
a. Totpidvopo 3x* —4x+1 éet A=(—4)-4-3-1=16-12=4>0 Ko
, _4x44 442 , 6 2 1
pilec g X, , = . Omote x,=—=1 ko x,=—=—. 1
’ 23 6 6 6 3 i Y 1 4o
1 I |

A76 10 Sumhovo mivoko Tpoopmv £xovpe 3x° —4x +1<0 & x € [E, 1] . A+l + 0 -0+

30+6 _3(a+2B) _a+2p

. Etvan =
b 9 3

Enedn otappoi o, B eivor Aoeic g avicoong 3x”> —4x+1<0 , éyovue:

e —<0a<l1

<p<l=

[SSRR )

<2B<2

UJIP—‘(.») —

Omnodte %+§<a+2[3<1+2<:>1<a+2[3<3 1 a+2[3

3004+ 6
Emopévog o apBudc ¢

Exdooeic Mraplog

glval AOom NG avicmong Tov EpMTAKATOS . .
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142 Ofpa 2 - 1271

Aivovtar o1 avicdoglg: —x' +5x—6<0 (1) k. x'—-16<0 (2)
a. Na Bpegdovv o1 Moeig TV aviedoswv (1), (2).

B. No wapactadovv ot Aol Tov avicdsewv (1) ko (2) Tdve 6Tov AE0VE TOV TPAYRATIKOV 0plOpdY Kot
va, BpeBovv o1 KOwvEG AMDGELS TOV TUPITAVED UVIGOGEMYV.

Adon

a. o Totpidbvopo x> —5x+6 £yst daxpivovso

A=(=5)—-4-1.6=25-24=1 xo

1 *1
pilec g X, , =l=5— . Omote X, =§=3 Kol X, =i=2 .
’ 2-1 2 2 2 X -0 2 3 4o
A76 10 SITAAVO TIVOKO TPOCT U@V EXOVLLE X2-5x+6] + 0 - 0 +
—x>+5x—6<0 < x> =5x+6>0. "
o T 10 TPIdVLPO X* =16 eivol x* -16=0x* =16 > x=14 . X |0 -4 4 4o
A6 10 SIMAOVO VKO TPOSTIL®V EXOVULE 216 + 0 - 0 +
x’-16<0<=xe[—4,4].
B. Ot kowvég ADGELS TV OVICHCEDY TOV EPOTAUATOS d. givat: xe[—4,2)U(3,4] .
) —4 234X
143 Ofpa 2 - 1350
a. Na Mboete Tig aviedosg: [2x—5]|<3 kat 2x’ —x-1>0 .
B. Na Bpeite T KOWES AVGELS TOV AVIGOGEMY TOL EPOTHNATOS C. .
Adon
0. ¢ Eivon |2x—-5|<3© -3<2x-553 & 2<2x<8<1<x<4 .
o Totpidvopo 2x° —x—1 éxet A=(=1"=4-2-(=1)=1+8=9>0 xo
lec Tig x ——li\@ _1E3
PLECTIC X, , ) 4
. 1
Omote x, =1, x,=——. _1
2 —o0 2 1 +o0
To TpodoN o TOV TPLOVOLOV PAIVETOL GTO SIMAAVO GYLLO. N (T) - (T] N
Apa 2x2—x—120@xe(—w,—%]u[l,+oo). ' '
B. Amo o Sumhavo oynpa £XOVLE OTL GE KOWVEG AVGELS TOV OVICMGE®V Eivat j
xe(l 4] . B —
2

144 Ofpa 2 - 1363

|x+1] [x+1]+4 2
3 5 3

B. Na Adoete v avicoon: —x*+2x+3<0 .

a. Na Moete v icoon:

v. Na gEeTdoete av o1 A0oeig TG €£i6MONG TOV 0. EPOTHUATOS £ival KOL ADGELS TNG avicmong Tov .

EPOTNNOTOC.
Adon
. Oétovpe |x+1|=y , ondte n doouévn e&icmon yiveral
15
%—%4:% & Sy-3(y+4)=5-2 & 5y-3y-12=102y=2 < y=11

Onote |x+1|=11ox+1=11 7 x+1=-11<x=10 7 x=-12.
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B. Eivau —x*+2x+3<0& x> —2x-320.
To tpidvopo x° —2x -3 éxet A=(=2)"-4-1-(=3)=4+12=16 xu

, 2+416 2+4 , 6 -2
piegtig X, , =———=—— . Onéte X, =—=3 ot X,=—=-1
’ 2-1 2 X —o -1 3 4o
A6 10 SOIMAOVO TIVOKO TPOSTIL®V EXOVULE T r 3 ! :
X2 =2x-320< xe(—m, —1]U[3, + ). il N S

v. Emednq 10€[2, +o) ko —12€(—o, —1] , ot Adoelg g e&iomong Tov EpOTAHOTOS . givol Kot ADGELS TNG
avicmong tov epoTiuoTog . .

145 Ofpa 4 -13176

Aivovton ol avicdoslg |x—1|<2 kar x* —3x+22>0.

a. Na PBpeite Tig Aboelg Tovg,

B. Na o€ilete 6TL 01 OVioDOELS cVVaANOgvoVY Yoo x e (—1,1]U[2, 3).

Y. i.  AvouvapiOpoi p, km p, ,pe p,<p, , €ivar KOWEG MGEIS TOV OVIGDGE®Y ne p,,p, (-1,1],

P, +3p,
4

givanl kou o aprOpog KOIVI] TOVG Ao

ii. AvouvapiOpoi p, o p, ,pe p,<p, , eivar KOwEg AOGEIS TOV avic®Oee®y pe p, €(-1,1] km

+3
p,€l2,3), civar kar 0 aprOpog p‘fﬁ KOlvI] TOVG Ao
Avon
a. 'Eyovpe: [x-1|<2< -2<x-1<2 & -1<x<3.
X —o0 1 2 400

o Totpidvopo x> -3x+2 £yet pileg Tovg apBuods 1 xon 2. 2o3x42| 4 (') B (') N
Omnote N aviowon aAnfever yio x €(—o, 1]U[2, +0). ' '
B. Me ypnon tov d&ova Tov Tpaypatik®v aptdumv. Ot avic®oelg cuvaAnfedovy i
no xe(-1,1]0[2,3). |

- 1 2 3 X

v. E@ocov ot apiBpol p, koaw p, pe p, <p,, GVNKOLY GTO GUOVOAO TV KOWVMV
Moewv TV avicdoemv, Ba woyvet: p, ,p, €(-1,1]1U[2, 3).
-1<p, =1

i. Av p,,p,e(-1,1],ote: Kot TpocBETovtag Kot WEAT TPOKVTTEL:
-3<3p,<3

_4<p1+3p2é4®—1<%ﬁl Kol 0 aptOuog

+3 . oy ,
Py 2 P2 eivan KOW AoN TOV AVIGOGEMV.

-1<p, <1
ii. Av p,e(-1,1] xou p, €[2,3) , t0t¢: P1 , Kol TPocETOVTAG KOTA LEAT] TPOKVTTEL:
6<3p,<9

Kot 0 opOuds glvar Kown ADON TOV 0VICOGE®V UOVO €0V

5<p, +3p, <10 @%<@<§

P3P,
4
2sm<§.
4 2
146 Ofpa 2 -1277
a. Na Mogte Tqv avicoon: x° —10x+21<0 .
B. Aivetoun mapdoraon: A=|x—3|+|x’ —10x+21].
i. Tha 3<x<7, vadeitere 6tz A=—-x"+11x-24 .
ii. Na Ppeite icTipégtov xe€(3,7) , Yo TG omoisg woyder A=6 .

Avon

Exdooeic Mraplog
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a. Totpidvopo x° —10x+21 éet A=(—10)"—4-1-21=100-84=16

leg g x —IOi\/R—IOiA‘ omoTE X —E—7 Kol X —§—3
PIGES TIC X, , 21 5 1T 275 .
Ao T0 SimAavo TivaKo TPOSTU®V £YOVLLE x —® ? ? +o
2_10x - 21

X2 —10x+21<0 <& xe(3,7). i M
B. i. T 3<x<7 eivor x>3<x-3>0 kau x*—10x+21<0 . Ondte
|x=3]=x-3 kot [x* —10x +21]| = — (x* =10x +21).
Apa, A=x-3-(x"-10x+21)=-x>+11x-24 .
ii. T xe(3,7) éovpe A=6< —x*+11x-24=6=x"-11x+30=0 .
Eivar: o A=(-1"-4-1-30=121-120=1

11£41 11+1

o X, ,= \/—: . Omote x, =£=6 , X, =£=5 , mov efvor dextég.
’ 2-1 2 2 2
147 Ofpa 4 - 1402
Aiveton n eéicoon: X' —2(A—1Dx+A+5=0 (1), pemapapetpo heR .
0. Na dgitete 6T | Swakpivovea g eicmwong (1) sivar:
A=4" -12).-16
B. Na Bpeite ig Tipég tov L e R , @ote n eicmon va £xet 600 piles APayRATIKES KO AVIGECS.
v. Av 1 glicoon (1) &ye pileg Toug apBpoig x,, x, ka d(x,, x,) eivar n anwé6cTOON TOV X,, X, GTOV
GEOVH TOV TPAYRATIKAV 0PlOp@Y, va Bpeite Yo moleg TIRES TOV A IGYVEL:
d(x,, x,)=+24
Avon
a. Etva. e a=1, B=-2(A-1), y=A+5
o A=[-2A=DJF —4-1(A+5) =4(A—1)> —4(A+5) =4(X =24 +1)—4(L+5)

=4N —8A+4—-4L—-20=4X —12A-16

B. H e&lowon €xet 600 pileg mpayuatikég Kot AVieeS, OTov
A>0S 4N —124-16>0 & X =30-4>0, (1)

To tpidvopo X =31 —4 £yst Stakpivovoo A=(—-3)-4-1-(-4)=9+16=25>0 o1

3+ 3%5 8 -2
pilectic A, , = 2\/17 — . Onote A, —2:4 Ko XZZT:—I . A S 4 4o

o _ | |

Am6 10 dimAavo Tivoka Tpoonumv Exovpe 6tL N (1)< he(—w, —1)u (4, + o) . A4+ 0 0 +

v. Tw Ae(—ow, —1)U (4, +0) eivar

d(x,, X,) =24 & X, =X, | =424 & |x,-x, =24 (x, -x,)’ =24 & %7 +X,° = 2%, X, = 24
S (X, +X,)" =2X, X, —2X, X, =24 < (X, +X,)" —4x,-x, =24 , (2)

Amo Tovg TOmovg Vieta Eyovpe:
B —2(-1) Y A+5

S=x,+x,=——=- =2(A-1) xu P=x,-x,===——=A+5.
o 1 o 1

Onoten (2) <2 —D —4(A+5)=24 < 4(A—1)> —4L—20=24
SAN —120-40=0= X -31-10=0 < A=5 | A=-2, mov sivor deKTéq.
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148 Oéfpa 4 - 1389

Aiveran n g&icmon (8 —A)x* —2(h—2)x+1=0 , pe mapapetpo rLeR .

a. Na Bpelei n Tipg tov A dote M icoon va givar 1 Badpod.

B. Av n e€icowon (1) sivor 2” Badpov, va Ppeite T TIpég Tov A AoTe VTH vo £xet o pilo durh, TV
0TT0i0 KoL VO, TPOGOLOPICETE.

v. Av 1 g€icoon £l puo pila ouThi], va TPoodlopiceTe TIC TINES TOV A (OV VTAPYOVY) DGTE TO TPLAOVULULO
(8—A)x* —2(A—2)+1 va givar pn apvnTIKO Y10 KGOE X TPAYRATIKO aplOpsd.

Avon

a. T va givan 1 e€lowon 1°° Babpov mpémet:

e 8—A=0=A1=8 km

e A-2#0& A =2

Apa A=8.

B. ¢ H ekiowon eivar 2° Babpov 6tav 8—A=0<A=8 . I'a A#8 eival

e a=8-LA, p=-2(2-2), y=1

o A=[-2A=2) —4(8-L1)-1=4(X —4r+4)—48—1) =4X —16L+16-32+4L =4X’ —121-16

H e&iomon éyst duth pilo 6tov A=0< 41 —124-16=0 <X —3h—-4=0 .

‘Eyovps: ¢ A'=(=3)"—4-1-(-4)=9+16=25

3425 345

o A ,= . Onote A=4 1 A=-1.
b2 2 i

1
o Ta A=4 , nekicoon yivetar 4x° —4x+1=0 & (2x -1’ =0 x :E (owmAn),
1
o To A=-1, neicoon yivetaw 9x* +6x+1=0<= Bx+1)’ =0 x = -3 (k).

v. o T A=4, 10 TpidvOpO yiveton 4x° —4x+1=(2x-1)>>0 , Yo kébe xeR .
o T A=-1, 10 Tprdvopo yiveton 9x> +6x+1=(3x+1)>>0 , yiakéfe xR .
Emopévog, yio A=4 1 A=-1 70 Tptdvopo givar pun apvntikod, yio ke x e R .

149 Ofpa 2 - 1346
Aivetan n e€icwon: X’ —ix+ (M +A-1)=0 (1), pe mapapetpo LeR .
a. No wpocoropicete Tov TpaypatTiké apiOpnd A, doten egicowon (1) va éyen pileg mpaypatikéc.
B. No Moere Tqv avicwon: S’—P-2>0, 6mov S kv P civoan avrictoyya To GOpoiopa KAl TO YIVOUEVO
Tov piov g (1).
Adon
a. Bivou e a=1, p=-A, y=N+A1-1
o A=PB*—doay=(-1) -4 1- (X +1-1) =X —4X - 4L +4=-3X -4°r+4
H e&iowon (1) éxer mpaypatikég pileg, av kol pdvo av:
A20& -3K —4A+420< 30 +40—4<0
To tpidvopo 3N +4h—4 éyet a=3, A=4"-4.3.(-4)=16+48=64>0

Kot pileg Tig A —_4i\/a—_4i8
PGEC TS A, ) 6 .
Oné’[g }\,12_4+8:i:g Ko kzzﬂ:__u:_z
6 6 3 6 6
2
Ondte (1)<:>—2Sk£§.

Exdooeic Mraplog
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B. To mpdoMUO TOV TPLOVOLOV PAIVETOL GTO SITANVO TIVOKA. 2

M+r-1

-0 -2
, , —A
Omnote eivan S=—T=X kot P=— " =2 +A-1. N2+ —-4| + o -

+00

Fo— W

‘Eyovpe S°—P-2>0 X —(X +A-1)—-2>0 < A< -1 . IIpénet emmiéov —2§XS§.

Apa Ae[-2,-1].

150 Ofpa 4 - 1406
Aiveran to Tprdvope: x* —(a+1)x+4+a, acR
a. No amwodeifete 0TL | O1OKPIVOVGH TOV TPLOVONOD Eival:
A=(a-1)"-16
B. Na Bpeite Y10 moieg TIpES TOV o TO TPLAOVLNO ExEl pileg TpaypaTikES Ko dvices.
y. "Eotm 011 10 Tprdvopo £xet dvo pies, X, Km X, .
i. No ek@pdoete 10 GBporopa S=x, +Xx, , 70 ywvopevo P =x, -x, Ttov pridv TOVL cuvapTi|cEL TOV O .
ii. No amodcifere ot d(x,,1)-d(x,,1)=4 .
Avon
0. Bivmw A=[—(a+D] -4-1-(4+0) =(a+1)’—-16-4a =0’ +20+1-16—4a
=a’—20+1-16=(a-1)" =16

B. Mpéner A>0< (-1 -16>0 < (0—1-4)0—1+4)>0 1 [ -
S (@-5)0+3)>0 < a>5 § a<-3 -3 >

v. Eivau

i S:_—(a+l):a 4+a

+1, P= 1 =a+4 .

ii. d(x;,1)-d(x,,D)=|x,-1|-|x, -1| =|(x, - D)(x, =D | =%, X, =X, =X, +1]

=X, X, - (X, +x,)+1l|=|loa+4—-(a+D)+1| =|a+4-a-1+1|=4

151 Ofpa 4 - 1424

Aivovtar o1 avicoeig: [x—2|<3 kot x*—2x-8<0 .

a. Na Bpeite T1g MoELS TOVG.

B. Na o€ilete 6TL 01 aVio@OELS oVVaANOgvovy Yo x e (—1,4] .

Y. Avorapidpoi p, KoL p, GVIKOVY 6TO GUVOLO TMV KOWVAV ADGEDV TOV VO GVIGADGEMY, VO dEIEETE O0TL KAt

+
0 ap1dpdg % givan Kovi] Tovg Ao
Avon
. Eivaw |x-2|<3© -3<x-2<3< —-1<x<5
-2+ 2+
To tpidvopo x> —2x—-8 £t A= (—2)°—4-1-(-8)=4+32=36 o pilectig X, = 2\1/%= 26
4
Omote xl=§=4 Kol X, =——=-2.
2 2
7 I3 ’ /. I3 X —o0 -2 4 +00
A76 10 SITAAVO TIVOKO TPOST U@V EXOVLLE > o 3 T T
—2x - - +
x’-2x-8<0&o xe[-2,4] X 0 -0

B. Ot avichosic cuvoAndevovv Yo x € (-1, 4] . m

2 -1 4 5 x
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v. Exoope —-1<p, <4, —1<p,<4, ondte —2<p, +p, <8, enmopéveg —1<pl+Tp234 . Apa o apBpog

+
% gtvau ko Tovg Adon.

152 Ofpa 4 - 1425

Aivovton ol avicdoslg: 2<|x|<3 ka x’ —4x<0 .

a. Na Bpeite T1g Mogig Tove.

B. Na d¢igete 611 01 avic@oElS ovvarnBgvovy Yo xe[2, 3] .

Y. AvorapiBpoi p, KoL p, GVIKOUY 6GTO GUVOAO TMV KOWVAV AVGEMV TMV VO UVIGADGEMY, VO dEIEETE OTL KAt

+
0 ap1dpdg % givan Kovi] Tovg Avon).
Adon
0. Etvar: o 2<|x[23 < [x[<3 kut |[X|22 < -3<x<3 kan (x=22 N x<-2)
< xe[-3,-2]U[2, 3] -3 -212 3 X
e X’ —4x=0x(x-4)=0x=0 § x=4 X |0 0 4 1o
T T

Am6 10 Sumhavo mivaka éxovpe X° —4x <0 < x (0, 4). x2—dx| + 0 - 0 4
B. Otoavicwoelg cuvaindedouy yuoo x €2, 3] . l l l — L
v. Ou p,,p,€[2,3] Gpa 2<p, <3 xar 2<p, <3, ondte -3 -2 0 2 3 4x

4<p +p, <6< 2sL2')2£3 .

+
Apa o ap1Buog % glvai Ko Tovg Avon.

153 Ofpa 4 - 1426

Aivovton ol avicdoslg |x+1]<2 k. x*—x—-2>0 .

0. Na MGETE TIS AVIGMOGELS.

B. Na dciere 611 01 avic®oels ovvainOevoov yia xe[—-3, —1) .

Y. Av or apiBpoi p, KOl p, GVIKOUY GTO GUVOLO TOV KOWVAV ADGEMV TOV 000 GVICADGEMY, Vo, dileTe OTL:
p,—pP,€(-2,2).

Avon

0. ¢ Elvar |x+1|£2< -2<x+1<2 < —3<x<1
o Totpidvopo x> —x-2 éxet A=(-1-4-1-(-=2)=1+8=9>0 xom

iegTig x —ﬂ—g onote x—i—z { x—_—z——l

PlEC TS X, , 21 5 5 il 2 .

To TpoéoM 0 TOV TPLIOVOLOL PaiveTal 6TO SIMAAVO Tivaka. Emopévmg . = - 7'1 2I +00
—x-2 _

X2—x-2>0 < xe(—m, 1)U (2, +x). - 9 -0

B. Ot avicwoelg cuvaAinBedoov yuio x €[—3, —1) .

v. Enedn p,,p,€[-3,-1) €yovpe: o —3<p,<-1, (1)
o —3<p,<-1=1<-p,<3, (2)

ITpocBétovpe 1 (1) ko (2) kot €yovpe —2<p, —p, <2=p, —p, €(-2,2)

Exdooeic Mraplog
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154 Oéfpa 4 - 1396
Aivetonn eéicmon x* —2Ax+4L+5=0 , pemopaperpo LeR .
0. No amodciete 6TLav =5 1 eicowon &g pa pila ouThi).
B. No ggetaoete av vwapyel kKo aGiin Tipn Tov A ®cte 1| eEicwon va £xel ourh pila.
v. Na ppeite Tig Tipég 100 A dote N e€icwon va £yl 6vo pileg dvioec.
5. Av | ¥ —4h—=5|=40L-1+5, LeR-{ -1, 5}, va dcitete 611 N elicmon dev &ye piles.
Avon
Hellomon éxet: o a=1, p=—-21, y=41+5
o A=(=20)"—4-1-(4A+5)=4X —16L—20 =4(X’ —4rL-5) .
a. T A=5 sivan A=4(5"-4-5-5)=4(25-20-5)=0 , ondte N kicoon &xel Stk pila.
B. H sticwon &yt Smdn pilo, 6tov A=0 N —41-5=0 .
Eivat: o A'=(-4)"-4-1-(-5)=16+20=36

4+ 4+ -
o A ,= 36: 6 . Omodre X1=£=5 , k2=—2=—1.
’ 2-1 2 2 2

Apa vapyet kKo T ov A= —1 , dote 1 &icwon va £yl oA pila.

v. H e&iowon €yet 600 pileg dviceg, 6tav

A>0 4N —4h-5)>0 X -40-5>0, (1). A e -1 5 4o
M2_4-5 + 0 — 0 +

Am6 10 dimAavo mivaka Exovpe 6tin (1)< Ae(—oo, 1)U (5, + o) .

3. Bivor [N —4h—5|=4L-N +5 < [ ¥ —4h—5|=— (X —4L-5) <& X -4 -5<0 @%SO@ASO .

To icov woydetylw A=—-1 1 A=5.
Ondteyio A e R—{—-1,5} épovue A<O0 , emopévacn eicmon dev €xet pilec TPaypaTIKEG.

155 Ofpa 4 - 1432
a. Na Ppeite To mpdonpuo Tov TPLOVOROL X° —5x+6 Yo TIg Srdpopes Tipég Tov xeR .
1
B. Aivetorn eEicoon sz +2-M)x+A-2=0 (1), pe mopapeTpo A.
i. No amodeciete 0TL, Y10 KGO L€ (—0,2) U (3, + ) , N e€iomon (1) £xer 6vo pilec dvioec.

ii. Na Bpeite icTipégtov Le R , Yo T omoigg o1 pileg g (1) €ivan opdonpol apdpoi.

Avon
a. Totpidvopo x°—5x+6 et A=(=5)"-4-1-6=25-24=1 xm
leg Tig x ——Si\ﬁ——Sil
PECTIC X, , 21 5

4
Omnote x1=é=3 Kol X, =—=2. o

2 2 -0 2 3 4o
To TpodoM O TOV TPLIOVOUOV PAIVETOL GTO SITAAVO TIVOKA. o546l + (') _ (') n
| |

B. He&iowon (1) éyxetl dakpivovca

A:(z—mz—4-%-(x—2)=4—4X+x2—x+2 =N -51+6

i. Av Le(—o,2)U(3, +o) , amd 1oV Tapumive Tivoko £xovpe X —SA+6>0< A >0 .

Onote n e€lowon (1) €yxet dvo pilec dvioec.
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ii. H e&lomwon (1) €xet dVo pileg opdonpeg, 6tav A>20 xow P>0, (0mov P=x,x,).
Eivat: o A20& Ae(—o0, 2]U[3,+ ), (2)

. P>O<:>l>0©
o

>024A-2)>0=2A-2>0=2A>2<he(2,40), (3)

4
Ot (2) kot (3) ovvaknBevouv, 6tav A €[3, + o) .

156 Ofpa 4 - 1442
a. Na Moete TV avicoon: X’ >X 6T0 6OVOAO TOV TPAYRATIKOV APLlOpY.
B. Aivetal évag mpaypoatikog aptOpdg o pe a>1.
i. No Baiete ot oepd, 06 TOV PIKPOTEPO OTOV PEYUAVTEPO KL VO TOTOOETNOETE TAVO OTOV GAEOVA TOV
TPOYRATIKOV aplOp@v, Tovg aprtdpovc:
0,1, a, o>, Jo

Na a1TioroyN6eTe TV andvT 61| 60g NE TN fo1j0sia Kot Tov EpOTHRATOS 0.

a+a’
ii. Na kévere To id10 Y10 Tovg apBpovg: o, o, 5
Avon
a. EBivor X’>xox’-x>0ox(x-1)>0 @ xe(—m, 0)u(l, +x) . x o o0 1 oo
. , ) | |
B. i. Emedn a>1 eivau o a>1=a>V1= o >1 x2-x| + 0 — 0 +
1 1

- o>0 5
e 0>1 = a" >0

a>0

. a2>a:>\/a_2>\/a o a>a

Apa 0<1<\/a<0c<0c2 .
2

ii. Eivaw a< <’ e2a<a+0’ <20’ o o 2a<a+a’ ko o+a’<2a’

S(a<a’ ko a<a’)<a<a’ , mov IoYVEL

157 Ofpa 4 - 1436

a. Na MOoeTe TV avicoon: Xx* <X 6T0 GUVOLO TOV TPUAYRATIKOV aplOp®y.
B. Aivetal évag mpaypotikog apOudg o pe 0<a<1 .
i. Na pdlete 61N oepd, amé ToV PIKPOTEPO GTOV PEYUIAVTEPO KL VO TOTOOETIGETE TAVM GTOV GEOVA TOV
TPAYRATIKAV aplipa@v, Tovg aprdpovg:
0,1, a, o, Ja
Na a1tioroy6eTe TV andvTG1] 60G NE TN Po1]0sia Ko Tov EpOTARATOS O. .
ii. Na amodciete 6T1L 1WoY0EL N AVIGOTTO: V+a<1+a .
Adon
a x’<xeoxP-x<0, ().
Eivaw x> -x=0x(x-1)=0x=0 ® x=1.

+
8

Ao 1o dimhavo mivaka Exovpe 6tim (1)< xe(0,1).

xm
’
+
i
|
Lo —
+

B. i. Exyovpe 0<o<l1, omdte: o o’ >0
-0>0

e a<l= o’<a

° a<1:>\/a<1
a>0

. a2<a:>\/?<\/a:>a<\/a

Apa 0<o’<a<+Ja<l .

Exdooeic Mraplog
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ii. Evar VI+a<l+vo o W1+0)? <(1+va) o l+a<l+2yo + (Vo) < a<2va+a

@—2J&<o @JE>0 , TOL 1OYVEL.

158 Ofpa 4 - 1439
Aiveran to Tprdvope: Ax’ — (M +Dx+X% , AeR-{0} .
a. Na Bpeite ™ owokpivovca A Tov TPLOVOHOL KOL VO OT0OEIEETE OTL TO TPLAOVLNO £xer pileg TPpayNOTIKES
v ka0 Le R—-{0} .
B. Av x,,x, givar ot pileg Tov TPLOVOPOVL, VO EKPpAoeTE TO GOpowGpa S=X, +X, ovvapticertov A %0
Kau va Bpeite Tnv Tipn Tov yivopévov P =x, -x, tovpiiov.
v. Av A<0, Tote:
i. 7o mapamdvm TpLOVLNo £xer pileg OeTiKéG 1] apVNTIKES;
Na 01TI0A0Y1CETE TV ATAVTI| G GOG.
ii. va amodeifere 01 | X, +X, | 2 2X,X, , 0oV X, X, &ivan o pileg TOV TAPATAVO TPLOVOPOL.
Avon
a Bivot A=[-(X + D] =4-A-A=(C +1)° =48 =2 + 207 +1-41 =X' =207 +1
=X =120, yiakéBe A#0 . Apa 10 TPLdOVLNO &xsl pileg Tpaypatikcés, yio kibs A e R —{0} .
-(X+1D) _ N+l
A
v. i. Av A<0, 10te S<0 o1 P=1>0 .
Apa o Tpidvupo €xel pileg apvnrikéc.
X +1

B. Eivaw S=-

Kot P=&=1 .
A

[ +1]

ii. Etvar |x, +x,|>2x,x, © 221 & ———

>0 & | N+1[22[A]| X -2|A[+120s

SIAF=2|A][+1>0< (|| =1)> >0, mov oydet.

159 ©fpa 4 - 1440
Aivetar To tprdovopo: f(x)=ix’ — (A +1)x+L , pe A>0 .

o. Na Bpeite ) dwokpivovco A TOL TPLOVOROV Kol Vo 0mr0dcilete 6TL To Tpr@vLpo £xel pileg OeTikés Yo
KGOe A>0 .

B. Av ot pilec TOV TPLOVOHOV Elvar TO PKT TOV TAELPOV €VOS 0pBoymviov mapaiinioypdppov, Téte:
i. va Bpeite To epfadiov Tov opOBoymviov.
ii. va Ppeite v nepiperpo I Tov opBoymviov g cuvaptTnoen Tov A kot va amodsitere o6 [1>4 v
KGOe A>0 .
iil. yio Tqv Tipf] Tov A 7wov M wEPipETPOg yiveTon eLdyiotn, onradn ion pe 4, TL GUUTEPAIVETE Y0 TO
opBoy®vio; Na arTioAoY|GETE TNV ATAVTNGI] GUG.
Avon
a. Etvau
e A=[-(N+DP =4-A-A=(X +1) =4 =2+ 28 +1-4 =2 -2 +1 =¥ -1)> >0

2

1
.P:xl-x2=%=1>0 Kol S=X, +X, = >0, yiokdfe A>0 .
Apa 10 TpL1dVLpO €xel pileg BeTikés.

B. i. To epPfaddov tov opboywviov eivar E=x,-x, =1.



4 Avicwoeic 67

M+l

ii. H mepiperpog tov opBoymviov eivan IT=2x, +2x, =2(x, +Xx,)=2-

=2-(X+%) , Yo kdbe A>0 .

<A>0
Eivat H24©2(k+%)24©k+%22 S NHI22S N -24+120 & (A-1)> >0, mov 1oyveL.

iii. Etvon n=4®x+%=2@(x—1)2=0 SA-1=0A1=1.

Mo A=1 éovpe f(x)=x>-2x+1=(x—-1)> 10 omoio &yst Stk pila v x =1,

ondte X, =X, =1, dnradn to opBoydvio ivar tetpdymvo.

160 Ofpa 4 - 1451
Aivetau n eéicwon: X' —dx— (M +5)=0 (1) pe mapaperpo heR .
0. Na ppeite T dwokpivovea A g e€icwong (1) .
B. Na amoodsitete 6T e€icwon (1) €xer dvo pileg TpaypoTikéS Ko aviosg Yo kdbe Le R .
Y. Av X, X, givar ot 8V0 pileg g eicwong (1), va Ppedodv or Tipég Tov AR , Yo TG omoieg oy e
x,-2)(x,-2)=—-4.
Avon
a. Eiva: o a=1, B=-21, y=—(X +5)
e A=(-1) =41 [-(X+5)] =X +4(X +5) =1 +4" +20 =5X +20 .
B. Enedq A=5X +20>0, yiokébe LeR , éyovpe 611 M eéicmon éxet SVo pileg mporypaTicds Kot GvIGES Yol
kibe AeR .
v. ‘Exoope (x,-2)(X,-2)=-4 & x,X,-2X,-2X,+4=-4 & x,X, - 2(x,+X,)+8=0, (1)
Amo Tovg TOmovg Vieta éyovpe
- +5)
—=
Onoten (1) —X -5-24+8=0 < —-X -2A4+3=0 &N +21-3=0
Eivar: o A=2*-4-1-(-3)=4+12=16

-2+4J16 —-2+4 2 -
L2 = 6 . Omote A, =—=1 xa 7»2=—6=—3.
’ 21 2 2 2

Apa A=1 fj A=-3.

- -5.

- A
X, +X, =——=A KOl XX, =
1

o A

161 Ofpa 4 - 1391

Aiveton o Tprvope:  Ax* — (A +1)x+i , AeR-{0} .

o. Na Bpeite T dwokpivovsa A TOV TPLOVOUOV KO VO OTOOEIEETE OTL TO TPLOVLNO £xEL Pileg TPAYRATIKEG
T kabe LeR-{0} .

B. T woleg TIHES TOL A TO TOPATAVE TPLAOVLHO £YEL dV0 pileg ioeg;

v. Na ppeite vy tov L 20 , dote A’ —(F¥ +1)x+A1<0, Yo kibs xeR .

Avon

a. EBivo: ¢ a=L, B=—(N+1), y=Xr

o A=[-(X+DF =4 LA =N +1) =4 =X +2 +1-4X =2 -2 +1 =¥ -1)’ 20 , yia x40 L =0 .

Omndte 10 TPLOVLHO £xEL pilEG TPAYUOTIKES, Yio KAOe A #0 .

B. Mpénet A=0 X -1)’=0=N-1=0A=1 4 A=-1.

y. Eivar x> —=(X +1)x+A<0 , yiaxdfe xeR , avkarpévoav A<0 koar A<0 . Eivon

A0 X -1)’<0e X -1)’=0=X-1=0<A=-1 1 A=1. Apa A=-1.

Exdooeic Mraplog
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162 Ofpa 4 - 1462
Aivetonr To Tpudvopo ox’ +Px+7y , a#0 pe pileg Tovg apOpovg 1 kon 2.

0. XpNopuonotdvIag Toug THmovs Yo To d0powopa S kar 1o yivopevo P tav piiov tov tprovopov, vo

amodgiere 6TI: Yy=20 ko B=-3a .
B. Av gmurdéov yvopiloope 6TL TO TPLOVLNO TTOipvel OeTikég TIpéG Yo kGBe x € (1, 2) , TOTE:
i. vo amodciere 6T <0
o , , 2
ii. va AMogte TV avicwon yx +pPx+a<0 .

Adon
B

o. Elvat: ¢ S=1+2 -==3<pf=-3a
a

. P:1-2©%:2®y:2a
B. i. I'vopilovue 6TL TO TPUOVLHO ElvOL ETEPOCTLO TOV O, Yo KAOE X , TOL AVIKEL EVTOG TV PLidV.
Enedn maipvel Betikég Tipég eviog tov pilmv, copmepaivovpe 6t a<0 .
2% 1poMOC
Makéle xe(l,2) éovpe ax’ +Bx+y>0< a(x—x,)(x—%,)>0 < a(x-D)(x—-2)>0, (1).
Eivan 1<x<2<x>1 ku x<2 &< x-1>0 o1 x-2<0.
Apa (x—-D(x-2)<0 .
Ondte amd v (1) €povpe a<0 .

a<0
ii. Bivaw yx° +Bx+0<0 < 20x” —3ox +a <0 < o(2x’ —3x+1)<0<2x° -3x+1>0 , (2)
To tpidvopo 2x° —3x+1 éyst A=(-3)"-4-2-1=9-8=1>0 «ot

legTig x —M—E ondte X —i—l Kol X 2.1
PRESTS M2 =y T "4 P4 2 X oL
Ao 10 SimAavo wivaka TPooHU®V £YOVUE OTL — % e
1 2x2-3x+1| + 0 - 0 +
n (2)@){6(—00, E)U(la +OO)
163 Ofpa 4 - 1465
Ocopovpe To Tprdvopo f(x)=3x> +kx—4 , pe mapaperpo keR .
a. No amwodeilete 0TL Y0 0TOLAONTOTE TN TOV K, TO TPLAOVULHO £xEL PILES TPAYRATIKES KO (IVIGES.
B. O pileg Tov TPLOVOROL €ival opdonueg 1] eTepOSNpeS; No GLTIOLOYNGETE TNV ATAVTNGY] CUG.
y. Av X, K X, givon ot pileg Tov Tprovopov Kar o, B ovo Tpaypatikoi api@poi dGTE va 1oy vEL
a<x <x,<P

Vo, TPOGoopiceTe TO mpoonuo Tov yvopévov: a-f(a)-p-f(P) .

Na a1TIoA0Y1)GETE TV ATAVTI G GOG.
Adon
a. Totpuovopo éxer: o =3, f=x, y=—-4

e A=Kx’-4-3-(-4)=x"+48>0 , ylakébe xeR .
Onorte et pileg TPOyHOTIKES KAl AVIGES, Yo KaBe ke R .
B. Amd tovg TOmOVG TOL Vieta €yovpe:
y -4 4 . I ,
= =373 <0, omote o1 pileg elvon eTEPOOTLLEG.
o

v. Emedn o pileg x,, x, elvou etepdonueg éyovpe a<x, <0<x, <f . X | 0@ X X, B 40
Ondéte a<0, B>0 ko f(a)>0, f(B)>0, apov otapBuoi a, B eivor £(x) n (]) _ (l) n
eKTOC TOV pLlodv. | |

Apa af(a)-B-f(B)<0 .
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164 Ofpa 4 -1473
a. Ozwpovpe v elicwon x* +2x+3=0a , pewapapeTpo ocR .
i. Na Bpeite yia moieg Tipég Tov a 1 g&icwon xX° +2x+3=a &gl dvo pilec TPAYPROTIKES KUL GVIGEG.
ii. Na Ppeite Tqv Tipn} Tov o @ote N eicmwon va £xel durh pila, TNV 07T0i0 KOL VO TPOGOLOPIGETE.
B. Aivetan To Tprdvopo f(x)=x"+2x+3 , xeR .
i. Na amoocifere 6Tt f(x)=>2 , Yo kaBe xeR .
ii. Na Mogte Tnv avicmon \/f(x)i—Z <2.
Avon
a. i. Eyovpe x°+2x+3=a < x’ +2x+3-a=0, (1).

H e&iowon (1) éxet dwokpivovoa A=4-4G3—-0)=4-12+40=40—-8=4(a—2) «at £yl OVO PileC TPAYUOTUES
Kot dviceg, 0tav A>0<40-8>0=40>8<=a>2 .
ii. H e&icmon &yel pila oA, 6tav A=040-8=040=8a=2 .
2
H un pia efvann x, :_i: -1
B. i. Eivan f(x)22 < x* +2x+322 & x> +2x+120< (x+1)> >0 , mov woyver ya ke x R .

ii. Eivor f(x)>2<f(x)-220, yiokédbs xeR ko f(x)—2=(x+1)*, ondte

) -2<20 Jx+1Y <2 |x+1]<2 & —2<x+1<2< -3<x<1 .

165 Ofpa 4 - 1412

Aivetoun g&iocmon: (M —A)- X’ = (M —=1)x+A—-1=0, (1) penapaperpo LeR .

a. No ppedodv or Tinéc tov L eR , ya tig omoiscn (1) sivon e€icowon 2°° Badpov.

B. Na amodseitete 6TL Yo TS TIpég Tov A eR  mov Pprkote oto 0. gpaTqua n (1) maipver ™ popon:
X —(A+Dx+1=0.

v. Na amodciete 6T1 o T Tipég Tov AeR  mwov Ppiikare oto o. gpO™Ra 1 (1) £éxer dovo pileg
TPAYUOTIKEG KOl (IVICECS.

8. Na mposdropicete Tic pileg e (1), av avt ivanr 2” Badpod.

Avon

a. H elicoon (1) sivar 2°° Babuov, ov kot povo av X —A =0 AA-1)z0< A0 xou A1 .

(h-1)

B. T A#0,1, neficoon (1) ypapstar AA-Dx> —(A-DA+Dx+A-1=0 & A’ —(A+D)x+1=0, (2).
v. Tw A#0,1 neiowon (2) éxel dakpivovca
A=[-A+DF =4-L-1=(A+1)" 4L =X +2A+1-41 =X -2A+1=(A-1)’ >0,
omoTeE £xel 60 pileg TPAyLOTIKEG KOl AVIGEC.
8. Emedn n e&iocwon (1) givon 2°° Babpov maipvel ) popen (2), mov £xet pileg Tig

_A+IEJO=1)  A+1E(-])

X1.2 0 0

A+l+A-1 2A A+1-A+1 2
:T:_:l Kot X, =————=—=

Onote X,

Apa x, =1 xm Xz:%'

Exdooeic Mraplog
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166 Ofpa 4 - 1474

AiveTon T0 TPUOVLO: X - +Dx+1, heR-{0}.

o. Na Ppeite T dwokpivovsa A TOL TPLOVOLOV KOL VO OTOOEIEETE OTL TO TPLOVLNO £xEL Pileg TPayRATIKES
vw ks Le R—-{0} .

B. Av x,, x, e&ivar o1 pileg Tov TPLOVONOVL, VO EKQPaceTE TO GOpocpe S=X, +Xx, ovvepticer Tov A#0
Ko va Bpeite Tnv Tip Tov ywvopévov P=x, -x, TtV pllov.

Y. Av A>0 , 10 mapamwave Tprdvopo £xel piles Oetikéc N apvnTikéS; No alTIOAOYGETE TNV OTAVTNON GOC.

X, +X,
2

6. NakdBe L>0, av Xx,, X, givar ot pileg TOV TAPUTAVO TPLOVOROVL. Vo amodeileTe 6TL /X, X, <

Avon
a. Biva: o a=L, p=—(N+1), y=Ar
o A=[-(N+DF —4r-A=(N+1) =4X =X +2X +1-4 ="' -2 +1=( -1)’ >0 , yioa kébe
A#=0 , omdte 1 eicmon €xet pileg TpaynoTikég, yio kabs A =0 .

2

B. Eivan Szx 1

1 P=&=1 .
A

y. Eivar P>0 , omnodte o1 pileg ivor opodonues. Av A >0 , 10t S>0 , omdte 10 TpLwvouo Exel pileg Oeticéc.
6. o A>0, etvar x,,x, >0, omodte

X, +X
1 2 2 2
XX, < S 2JX X, X, +X, ©4x,X, (X, +X,) < (X, +X,) —4x,x, =20

2 2 2 2 2 4
S X, +H2XX, X, —4xx, 20 & X7 -2xX, +X,” 20 & (X, —X,)” 20, mov woyveL.

167 Ofpa 4 - 1475

Aiveran To Tprdvopo: Ax* — (M +1Dx+4 , AeR-{0} .

a. Na Bpeite ™ owokpivovsa A Tov TPLOVOHOL KOL VO OT0OEIEETE OTL TO TPLAOVLNO £xer pileg TPpayROTIKES
T kGl LeR—-{0} .

B. Av x,, X, givar o1 pileg Tov TPLOVOPOVL, VO EKQPacETE TO GOpoopa S=X, +X, ovvepticer Tov A =0
Kot va Bpeite Tnv Typn Tov ywvopévov P =x, -X, tov priiov.

Y. Av A>0 To mopomdave Tpradvopo £xel pileg Oetikéc 1 apvnTikég; No 0ITIOMOYNGETE TNV OTAVTIO1] GUC.

0. Av 0<i#1 ka Xx,,X, givon o1 pileg TOV TOPATAVO TPLOVOROV, TOTE VA GLYKPIVETE TOVG aPLOpOLG

X, + X
2 ko 1.

Avon
a. Bivou: o a=L, B=—NX+1), y=A
o A=[-(W 4D =4h-A=N+1)> =4 =X 420 +1-4 =1 -2 +1=(X -1)>>0 , 7w k&bs

A#0 , omdte 1 eicmon €xel pileg TpaynoTikég, yio kabes A =0 .
2

B. Eivar S=x,+x, = Ko P=%=1 .

v. Av A>0, t0te P>0 xou S>0 , ondte to TpLdvvopo €xet pileg Betikéc.

LJ_ﬁ+LJ_ﬁ+LQK_Q—W
21 21 21

+X

5. Av 0<A#1, 1618 il >0, apod A=1, ondte
A=1">0 xou 21>0 .

X +X
Ondte f>1 .



4 Avicwoeic 71

168 Ofpa 4 - 1397
Aiveran to Tprdvope: Ax* — (X +Dx+% , heR—-{0} .

a. Na Bpeite ™ owokpivovca A Tov TPLOVOHOL KOL VO OT0OEIEETE OTL TO TPLAOVLNO £xer pileg TpaypoTIKES
T ke Le R-{0} .

B. Av x,, X, givar o1 pileg Tov TPLOVOPOV, VO EKQPacETE TO GOpoopa S=X, +X, ovvepticer Tov A =0
Kau va Bpeite Tnv Tipn Tov ywvopévov P=x, -xX, tov piiov.

Y. Av A>0 7o mapondve tpravopo el pileg Oetikég 1 apvnTikés; Na arTI0A0YGETE TV ATTAVTI|GT] GOG.

0. Av 0<Ai#1 xm Xx,,X, givan ot pileg Tov mopandave Tprwvopov, TétE va Ppeite To TPpoGNUO TOV
ywopévov f(0)-f(x)-f(pn) , 6mov k, p givor apOpoi TéTo101 MOTE

X, <K<X,<p
Avon
a. Eiva: o a=A, B=—N+1), y=A
o A=[-(W+D] —4h-A=N +1)> =4 =X+ 28 +1-4 =1 -2 +1=(X -1)’ 20 , 7y ks

A#=0 , ondte n e&iowon €xel pileg mpaypatikés, yo ke A =0 .

-(X+1) N+1
: =

v. Emeidq P=1>0, 1o tproovopo €yet pileg opodompec.

B. Etvau: S=— 1 P=%=1 .

A@ov emumhéov €ovpe A >0 , givar S>0, omdte ot pileg etvon Betikéc.

, L , . X |—00 x, 2 X, W40
0. Amo 10 dumhovo mivaka mpocrumy Tov f(x) €yovue 1 1
£f(0)>0, f(k)<0 wxou f(u)>0 . Omoéte f(0)-f(x)-f(n)<0 . f(x) + ? - ? +

169 Ofpa 4 - 1511

Aiverarn avicoon: |[x+1|<4 (1).

a. No AMoete TNV 0vio®on Kol VO TOPOCTHGETE TO GVVOLO TOV AVCEDV TG AV otov dfova TOV
TPAYRATIKOV oprOpav.

B. Na Bpeite 6hec Tig axépareg Aoeis g avicwong (1) .

7. N0 KOTUOKEVAGETE éva TPLAOVORO TNG Hopeils X +Px+7  To omoio va &xel pileg 00 omd Tig oképongg

Aoeg g avicwong (1) ko va €xel Oetui] Tipm, Yo ks x<0 .

Avon
a. Elvar |x+1]<4 < —-4<x+1<4 < -5<x<3 .
B. Ovaxépaieg Avoeig g avicwong (1) etvor ot apBpoi: —4,-3,-2,-1,0,1,2 . -5 30X

v. To tpidvopo x° +Px+y éxet a=1>0 .

INa va éxet 1o Tprdvopo Betikn T, yo kabe x <0, amokdeieton va €yet pilec 1ig: —4,-3,-2,-1,0 , apov

tote Y100 T pilla avth X, , Oaelyope x, <0 ko f(x,)=0. Apa pumopel va £xet povo Betucég pilec.

To {ntovuevo TpIdVLLO givan owtd oL £xet pilecTic 1, 2. Anhadto x> —Sx+P=x>-3x+2 .

170 Ofpa 4 -1512

Aiverarn avicoon: |[x—1|<3 (1).

a. No AMoete TNV 0vio®on Kol VO TOPOCTHGETE TO OVVOAO TOV AVCEDV TG MAvV® otov dfova TOV
TPAYRATIKOV oplOpav.

B. Na ppeite 0reg TIc axépareg AVoglg TS avicmwong (1) .

7. N0 KOTOGKEVGGETE £V0. TPLOVOIO TNG POPOS X +PX+7  T0 omoio vo £yl pileg dV0 amd T oKképoneg
roeelg ™G avicwong (1) ko va £xer OeTikn] T, Yo ke x>0 .

Adon

Exdooeic Mraplog
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a. Eivaw |x-1|£3 < -3<x-1<3 & -2<x<4 . l:]

B. Ouaképateg Moelg g e&icmong eivar ov apiBuoi: —-2,-1,0,1,2,3,4 ) 4 x

y. To tpudvopo amoxAeieton va €xet piCeg tovg apBpovg 0,1,2,3,4 , aeov tote Yoo T pila avt Xx,, O
eiyope x,>0 war f(x,)=0 . Ondte Oa &gl pileg i —2 war 1. 'Eva tpidvopo g popenig x> +Bx +7v
mov éyel pilecic —2,—1 eivonto x° —Sx+P=x>+3x+2>0, yiokébe x>0 .
171 Ofpa 4 - 1479
Aivovtar o1 g€lodogig x° —3x+2=0 (1) kau x'-3x’+2=0 (2).
a. Na Bpeite T1g pileg g e€icmong (1) .
B. Na Bpeite Tig pileg g e€icwong (2) .
y. Na Bpeite prddvopo ™G popers X +Px+7y mov ot pileg Tov va givan kamoreg améd Tig pileg g eicwong
(2) ko gmawAéov, Y10 KGOE apvnTIKG 0pONd X, va £xer OeTikn T,
Avon
0 x°-3x+2=0(x-D(x-2)=0<x=1 § x=2
B. x'=3x*+2=0 (x> -1)(x>=2)=0 < (x—D(x +)(x =V2)(x +~/2)=0
ox=119 x=-119 x=+2 4 x=-2
v. To {nrovpuevo tpudvupo anokieietor va €xet pileg g —1 ko — V2 . To prdvopo x° —(1+ V2 )X+ V2 Eyel
pileg Tovg apBpovg 1, V2 ka €xet BeTien Tipn yo kibe x <0 .
172 Ofépa 4 - 1481
Aivetan To Tprdvopo: x° +Px+p’, émov BeR .
0. Na vroloyicete T1 dtoKkpivovsa A TOL TPLOVONOVL.
B. i. Av B#0 T pmopeite va TEITE Y10 TO TPOGNUO TOL TPLOVONOD;
ii. MMag airalern awdvinen cag oto epOTYNG 1., 6Tav f=0 .
y. Me ) Bof0zia T amdvrnong 6to epdTHRE PB., Vo anodcitere 611 oYvEL N avicénTe. O’ +of+ B >0
Y0 0TTOLOVGONTOTE TPAYURATIKOVG aptOpovs a, B mwov dgv givan ko ot dVo TavToHYpova 0 .
Avon
a. Eivww A=p> —4-1-p> =p> —4p> = -3p°.
B. i. Av B=0, t0te A<0 xotapov givor a=1>0, to TprdVLpO Taipvel povo BeTikéc TG, Yo ke x e R .

ii. Av =0, tote A=0, omndte 0 TPIO®VLUO Taipvel OeTucég Tipég, Yo kiBe x € R—{0} won undevileton yio
x=0.

Y. « AvB=0, 16t 020 , onote o’ +of+p =a’>0 .

o Av P20, 1018 X*+Px+P* >0, yiokéle xR, omdteyio x=a £&povpe o +ap+p> >0 .
Apa o +ap+p° >0, yuakafe a,peR mov dev eivor ko o1 dvo 0 .

173 ©fpa 4 - 1483

Aiveran To TprdVOpO: X° —2x—8 .

a. Na Bpeite To TpdONIO TOV TPLOVOIODL Y10, TIS OLAPOPES TIHES TOV TPAYUATIKOD aplOpov X .

8889
B. Av k= YT givon ) Ty TG Tapdotaong: kK —2k—8 undév, 0eTikég 1 apvTIKOS aplOpoc;

Na a1TI0A0Y1)GETE TV ATAVTI G| GOG.

7. Avioyver —4<pu<4 , TLpmopeite va TEITE Y10 TO TPOONIO TG TG TG TapdoTaong: p’ —2|p|-8 ;
Na a1TI0A0Y1)GETE TV ATAVTI G| GOG.

Avon
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a. Bivou o A=(=2)—-4-1-(-8)=4+32=36 o

+ + -
. xlzzﬁzﬁ. Omodrte x=§=4 n x=—4=—2. X -0 -2 4 +oo
’ 2-1 2 2 2 ; T I
To TpodOM O TOV TPIBVOUOV PAIVETOL GTO SITANVO TIVOKA. X-2x-8 + (I) B (I) +
B. Eivau e k= 8889 _ _ 8888 ! - ! -2.

- =- - =-2-—x<
4444 4444 4444 4444

o X’ —2x-8<0 , ylakdle x<-2 .

Onmdteyia x=k<—2 &povpe Kk —2k—8>0 .

y. Eivar: o p>=2|p|-8=|p[> =2|pn|-8
e —d<p<dos|u|<4, bpa 0<|p|<4
o X’ —2x-8<0, yuaxdfe xe(-2,4)
Ondteyia x=|ple(=2,4) éovue |pul> 2|p|-8<0p*-2|p|-8<0 .

174 Ofpa 4 - 1486
Aiverar o Tprdvopo f(x)=x’—-6x+A-3 , pe AeR .
0. Na vroloyicete 1 drokpivovsa A TOL TPLOVONODL.
B. Na ppeite Tig TInéG TOV A, Y10 TIS OTOIES TO TPLOVVNO £YEL 0V0 Avioeg TpaypaTIKES piles.
v. Av 3<i<12, Tote:
i. Noa 0¢iete 0TL TO TPLOVLNO £YE1 OVO Gviceg OeTikég pilec.
ii. Av x,, X, pg X, <X, givan o1 890 pifeg Tov TPLOVOHOL KA K, B givan 600 aprBpoi pe k<0 kK
X, <pu<X, , va Tpocdiopicete To TPOSN1O TOL Yvopuévovk - f(k)-p-f(p) .
Na a1Tl0AoY1)CETE TV ATAVINGI] GOC.
Adon
a. Bivaw A=(-6)"-4-1(A-3)=36—41+12==48—4)\ .
B. Mpéner A>0=48-4A>0< —4A>-48 S 4A<48 A <12 .
v. i. Amd tovg TOMOVG Vieta, Eyovpe: S= ? =6>0 ko1 P= # =1-3.
Emedn 3<A <12 éyovpe:
e A<I2=A>0, dpa to TpLdVLUO ErEL dVO pileg dvioes.
e A>3=>A-3>0=P>0, dpa o pileg eivar opdonuegs.
Emumiéov éxovpe S>0 , dpa to Tprddvopo €xet 000 avioeg ko Betikéc pilec.

ii. Etvar x,>0, x,>0, k<0 xo X, <p<Xx,, ondte pu>0 . X |_o% X, & X, +00
‘ oo : | [
Ao to dimhavo wivaka Eyovpe f(k)>0 ko f(u)<0. £(x) + 0 - 0 +
Apo x-f(k)-p-f(n)>0 . | |
175 Ofpa 4 - 1494
a. Noa Mogte Tqv avicoon: x> —5x—6<0 .
, . . 46) _ 46 . ,
B. Na ppeite 1o mpéonpo tov aprBpod K= Y] +5 7 6 K0l V0 OITIOAOYNGETE TO GVALOYIGNO GOC.

v. Av ae(—6,6) , vo Ppeite To mpéonuo ¢ mapdotoons A=a’—5|a|-6. Na arioloynoere TNV
umavT o 6oc.
Avon

Exdooeic Mraplog
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a. To tpidvopo x° —5x—6 £yet drakpivovoa A =(—5)" —4-1-(=6)=25+24=49>0 o pileg T1g

X _2EVA 517 ondte X —2—6 Kol X —_—2——1 1 6
b2 21 2 7 ) ) ' - )5( ” = - w =
Am6 10 Sumhavo mivaka TPoopmY Exovpe X© —5X+6<0 &> xe(—1,6). N ~0-0F
4
O apBudg K mpokdmTet [e avTIKaTAGTAON OTO TPIOVOIO X  —5X —6 , Omov X = —4—3 .

O apBudég — g avikel oto ddotnpa (—1, 6) , 6mov N mapdotaon K sivar apyvntik.

2
Apa K= _46 +5ﬁ—6<0.
47 47

2
B. Eivou (—j—gj —5[—3—3]—6<0<:>x2—5x—6<0 , Y kéle xe(—1,6) .

4
Onodte x=—4—§e(—1, 6) é&yovpue K<O0.

y. Exovpe o ae(—6,6)= -6<0<6<|a|<6 , onote |a|e(—1,6)
o X°=5x-6<0 , yuaxdle xe(-1,6)
Onote, y x=|ale(—1,6) éovpe |af=5|a|-6<0<a’ —5|a|-6<0< A<O0 .
176 Ofpa 4 - 1500
Aiveran To TprdVOpe: X —6X+A—7 , 6mov LeR .
a. Na Bpeite Tig TIHES TOV A, Y10 TIS OTTOIES TO TPLOVOUO £YEL TPOYRATIKES pilEc.
B. i. Av x,, X, givar o1 pileg TOV TPLOVOROL, VO Bpeite TV TP TOL aBpoicpatog S =X, +X, TOV PLLAV KOt
VO EKPPAGETE GLVAPTIGEL TOV A TO Ywvopevo P =X, -x, Tov prliov.
ii. No dgifete 6T, Y10 k@0 A pe 7<A <16 , To TPLOVVLHO £XE1 V0 Gviceg opdonueg picec. Ilowo sivar ToTE
70 TpooNuo TV pri@v; Na oITIOA0Y1|GETE TNV ATAVTI|OY] GOC.
y. i. No ppeite Tig Tipég Tov A, ywa Tig omoigg ) e&icmwon x> —6|x|+A=7 ().
&xer téooepig ornpopeTikég Tpaypotikég piles. (Movadeg 8)
ii. 'Exevn g€icowon (1) yio A= 3J10 TEGGEPLS OLUPOPETIKES TPAYRATIKES Piles;
Na a1Ti0AoY1)0ETE TNV ATAVINGI] GOC.
Avon
a A=(—=6)-4-1-(A-7)20 <36 -4L+28>0 < —4L>-64 = A <16

B. i. S=x1+x2=—_T6=6 Ko P=x1x2=¥=k—7

ii. Av 7<Ai<16 , 10t1€!
e A<16=>A>0 , ondte 10 TPLOVLLO €xeL 6VO pileg dvicec.
e A>T=>A-7>0=P>0, ondte o1 pileg elval opoOONLES.

Emumiéov elvar S>0 , omdte 10 TpLdVLLO ExeL dvo pileg OeTikéc.
7. i H ) x> -6|x|+A-7=0 < |x[" —6|x|+A1=7=0, (2).

H (2) éyet 1é00epic Slopopeticés mpoyplotikéc pileg, otav n eéiowon y* —6y+A—7=0 &yst dVo avioeg pilec
Oetikég. Ao 1o P.ii. epdTnUa Tpéner T <A <16 .

ii. Bivar 7<3v10<16 < 7> <(3v/10)? <16> < 49<9-10< 256 , mov oyvEL

Apayun A= 310 n (1) éxeltéooepig dSropopeTikég mpaypoTikég pilec.
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177 Ofpa 4 - 1487

a. i. Na ppeite 11 pileg Tov TprOvOpoV: x* +9x+18 .

ii. Na Mboete v elioowon: |x+3|+|x* +9x+18|=0 .

B. i. Na ppeite To Tpdonpo TOL TPLOVOROVL X + 99X +18 , Yia TIg S1aPOPES TIHES TOV TPAYRATUOD UPLONOD X .
ii. No Ppeite Tig TIpég TOV X Y100 Tig omoigg woyde: | X° +9x+18|=—-x*-9x—18 .
Avon
a. i. Bivor: o A=9"-4-118=81-72=9
°* X, ,= — 9;1\/5 =— 9;3 . Omnote x| =_76= -3 xa X, =_712= -6

ii. Bivar [x+3]|+|x*+9x+18|=0< [x+3|=0 xo |x*+9x+18|=0<=x+3=0 xor X +9x+18=0
Sx=-3 Kk (x=-3 1 x=-6) &x=-3

X |l -6 -3 4w
B. i. To mpdonuo oL TPIVOHOL X +9xX +18 @aivetal 6To StThavod mivaka. | |
X+9x+18| + (I) - (I) +

ii. Bivar |x* +9x+18|=-x"—9x—18 & x” +9x +18 = — (x> +9x +18)
SxP+9x+18<0= xe[-6, 3]

178 Ofpa 4 - 1513
Aiveton To tprdvopo  f(x)=—x"+2x+3 .
a. Na Bpeite To mpoonpo Tov Tprovopov f(x) 7o TS O10POPES TIPES TOV X .

B. Na mtpocoopiceTe, GITIOAOYDVTOG TV UTAVTI|GT] GOG, TO TPOGI O TOV YIVOUEVOL:
£(2,999)-f(—1,002)

y. Av =3<a<3, va Bpeite To Ipoonpo Tov op@pod: —o’+2|a|+3 .
Avon
a. To tpidvopo — x> +2x+3 €yet Swapivovoa A=2>—4-(=1)-3=4+12=16>0 Ko
_7+ _0+ _
pitectig x,, = 2_\/E= 2_4, omoTE xlzi:—l Ko x2=—6=3. * o -1 3t
’ 2-(-D -2 -2 -2 ; T T
—x+2x+3] - 0 + 0 -
To mpoéonpo tov f(x) oaiverar 6to dmhavod Tivaka. | |

B. Eivar —1<2,999<3 kot —1,002<—1. Onéte £(2,999)>0 ko £(—1,002)<0 .
Apa £(2,999)-f(—1,002) <0 .

v. ‘Exyovpe: o —3<a<3=]a|<3, dpa |a|e(-1,3)
o f(x)>0, yiakdBe xe(—13)
Ondte yia x=|a|e(—1,3) éovpe f(a)>0 < —|af +2]a|+3>0 < —a’ +2|a|+3>0 .

179 Ofpa 4 - 1517

5
a. No Mogte Tqv avicoon: x° +1> Ex 1.

B. Aivovtal 600 apiBpoi Kk, X, ot omoiol gival Avceig TG avicwong (1) Kol Kevomrolovy emmwhiéov T oyéon:
-Dx-1)<0.

i. Na dgitete 6TLT0 1 givor petaéd Tov K, A.
.. ; . 3
ii. No dsifere 0Ti: |K—A |2 3"

Avon

Exdooeic Mraplog
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a. Etvon X2+12§xc>2x2+225x &2xP=5x+2>0, (2).

To tpidvopo 2x° —5x+2 £yt 0=2>0 , Sokpivovoo A=(—5)"—-4-2-2=25-16=9 «a

, 5449 543 8 2 1
pilegtig X, , =———=——, ono0Te X, =—=2 KOl X,=—=— . i
2.2 4 4 4 12 . o 3 S
I |
A6 10 dSurhavd Tivaka TPOCHUMV EXOVUE OTL M) (2)<:>X€(—oo,5]u[2,+oo) . [2xEesx+2) 4 0 -0 +

B. i. Eredn (A—1)(xk—1)<0 é£yovpe dtior k-1, A—1 eivow etepdonuol. Alakpivovue TIg TEPIMTMCELS:
1" mepintmon

A-1>0 xu K—-1<0&=A>1 kK k<l k<l<A

2" mepintmon

A-1<0 kot kK—1>0= <]l Kk k>l A<k

Ye KaOe mepintwon to 1 givor petadd tov «, A.

ii. Ot x, A elvar Aoeig g avicwong (1), omdte K, A€ (—oo, % 1U[2, + ).
Enedn to 1 eivon petoéd tov «k, A, Ba sivon KS% Kol A>2 M XS% Kol K>2 .

» Av KS% Kot A=>2 1otE:
e K<A=>k-A<0, ondte |K—A|=A—-K

° —Kz—l Kol A>2
2

[Ipocbétovpe KoTd PEAN TIG AVIGOTNTEG Kot Eyovpe: A —K =2 —% S |K—A|2 % .
> Av xsl Kol K>2 10T —A> 1 Kol K>2 101e K>A=>K—-A>0, ondte |K—A|=xk—-A .
2 2

1
[Ipocbétovpie KOTA PEAT TIG AVIGOTNTEC KOL £XOVUE: K —A > 3 +2&K-A 2% .
Apa |K—-A|2 3

p =3
180 Ofpa 4 - 1518,
Aivetal TpaypoTikog aplOpdg o, wov wavomolei T oyxéon: |a—2|<1.
a. No ypawete 6 pope1} S106THNO.TOS TO GUVOLO TMV SUVATAV TIULAV TOV O .
1
B. Ozmpodue 6T GUVELELN TO TPLOVORO: X — (00— 2)X + 1"
i. Na Ppeite ™ d10KPivoOVGE TOV TPLOVOIOV KL VO TPOCOLOPICETE TO TPOGN O TIC.

ii. Na dgifete 611, Y10 KGO TIpM Tov xR , WoYvEL

xz—(u—Z)x+%>0

Avon
o. Eivaw |o-2|<le —-l<oa-2<l<l<a<3 <ae(l,3) .

B. i. To tpuwvouo £xel draxpivovoa:

A=[—(a-2) —4-1-%:((1—2)2 ~l=(-2-Do-2+D)=(a-3)a-1)<0, apod ac(l,3)
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2% 1pdmog
To tpidvVpOo X° —(a—2)x+% et Swopivovoa: A=[-(a—2)] —4-1-%=0c2 —4a+4-1=a’ —4o+3.

To tpidvopo o —4a+3 &xet Srakpivovoa:
AN=(-4)Y-4-13=16-12=4>0 «at

, 444 442 , 6 2
pilectg o, , =———=——, omote 0, =—=3 K o, =—=1.
’ 2-1 2 2 2
& -0 1 3 4o
AT 10 SIMAOVO VKO TPOSTIL®V EXOVLLE 2 dat3| o (I) - (|) N

o’ —4a+3<0=A<0 , yiokabe oe(l,3).

ii. To pidovopo x> —(0—2)x + ik et Srapivovoa A <0 Kol 0 GUVTEAESTAC TOV X~ sivar BTG, OmOTE
2 1 .
X —(a—2)x+z>0 , Ywkéfe xeR

181 ©fpa 4 - 1458
AiveTan 1o TPLOVLPO f(x)=x>—x+(A-»), reR.

a. Na Bpeite T dwokpivovsa A Tov TPLOVOHOL KOL VO OTOOEIEETE OTL TO TPLAOVLNO £xel pileg TpaypoTIKES
T ke LeR .

B. I'e oo Tipn T0V A TO TPLAOVLHO £xEL dV0 Pileg ioes;
1 , ] . , ,
Y. Av A# 3 Kol X, X, gival ot pifeg Tov mapomdve Tprovopov pe X, <X, , TOTE:

. , , X, +X,
i. va amodeifete 0TL X, < 5 <X, .

ii. va dwataéere amd Tov pKpOTEPO TPOS TOV PEYaAVTEPO TOVS OPLOpPovg
£(x,) , f("I“LTXZ) , f(x, +1)
Avon

a. Bivor A=(=1=4-1-(A=X) =1-4(A-X) =4 - 41 +1 =(21L-1)> 20 , yia k4 LeR .
Apa T0 TpLOVLHO €xel pileg TpaypaTikég, Yo kabe AeR.

B. Mpéner A=0< (2h—1)>=0 @2x—1=o@x=% .

X1-|-X2 X1-|-X2 X1+X2

v. i Bivaw x, < <X, &X, <——= Kol ——=<X, & 2X, <X, +X, Kol X,+X,<2X, <
1 2 1 2 2 2 1 1 2 1 2 2

<X, <X, Kol X, <X, <X, <X, , MOV IOYVEL

ii. To TPAOGNIO TOL TPIWVVLOL PAIVETOL GTO OUTACVO TTiVaKO. X

2 2
Eivat f(LZXZJw, f(x,)=0 ko f(x,+1)>0 , onote KoxFAM| 0 - 0

f(xl*TXZj <f(x,)<f(x, +1) .

Exdooeic Mraplog
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182 Ofpa 4 - 1520

a. Na Moete Tqv avicoon: x* +x—-6<0 .

1
B. Na AMdoete Ty avicowon: |x-— El >1.

v. Aivetal 1o ourhavé opOoy®dvio mapariniéypappo pe thevpéc o kor o +1 o6mov o

1
apOpog o wkavomolei T oyéon |a—E| >1 . Av o to gpfadov E tov opBoywviov o

wyver E<6 , tote:

3 a+1
i. Na ocigere oTU: 2 <o<2.
ii. Na Ppeite petadd morwv aprOpdv kopaivetal ) epipeTpog Tov opdoymviov.
Avon
a. Totpidvopo x> +x—6 &yt Soxpivovoa A=1*—4-1-(=6)=1+24=25>0 wxon pileg T1g
—1£425 145 4 —6
X, ,= = , omote X, =—=2 Kol X,=—=-3.
’ 2-1 2 2 2 X —o -3 2t
Am6 10 Sumhavo mivaka éxovpe X° +Xx—-6<0 <> xe(=3,2). 2+x-6 | + 0 - 0 +
1 1

B. Eivon |x—l|>1©x—l<—1 il x—l>1
2 2 2

1 , 1 1, 3
Sx<——-1 11 x>—+lE&Sx<—— 1 x>—.
2 2 2 2

3
. Etvar a>—= .
7 2

i. 'Eyoope: o a>0

B. 1, 3 >0 3
>leoa<-—— 1M a>— S a>—
2 2 2

1
a__
2

E<6©a(a+1)<6©a2+a—6<0<:a$—3<a<2 . Apa %<a<2 )
ii. H mepipetpog tov opboywviov ivor [1=2a+2(a+1)=40+2 .

-4
Eivou %<a<2:>6<4a<8:>8<4a+2<10 =8<II<10 .

183 Ofpa 4 - 1522
a. Aivetar to Tprdvopo x* —3x+2 , xeR . Na pPpeite To Tpdonpo Tov TPLOVOROVL.
B. Ozmwpovpe Tpaypatikovg apBpods a, B oww@opeTikovg amd 10 0 pe a<f , Yo TOVS 0mOioVG LoYvEL

(@ —=3a+2)(B> - 3p+2) <0 . Na amodeiters 611101081 |(0—1)(B=2)|=(@—1)(B-2) .

Avon

a. Totpidovopo x> —3x+2 &t A=(-3)-4-1-2=9-8=1 xat

leg g X —M—E omote X —i—Z Kol X —g—l

PGES TS X, 5 21 5 175 275 T

To wpdono Tov TPLOVHHOL PAIVETAL GTO JITAAVO TIVOKAL. X |_w y 4o
r ’ — 2_ r T T

B. ‘Eot® 10 tprovopo f(x)=x"—-3x+2 . 'Exovue e + 0 - 0 +

(0’ =3a+2) (B> -3p+2)<0=f(a)-f(B)<0=f(a), f(B) erepdonuOL ' '

= (f(0)>0 xar £(B)<0) 7 (f(a) <0 o f(B)>0)
a<fP

=(a<l ko 1<f<2)q (I<a<2 xor f>2)
=((a-1<0 xu f-2<0) 7 (a—1>0 xor B—2>0)
=((@-1)-B-2)>0

Omote  |(a-D(P-2)[=(a-D(P-2) .



5 Ilpoodot 79

KE®AAAIO 5° TIPOOAOI
21. ApiOpnrtikn nwpbdodog

184 Ofpa 2 - 1240

Aiveton n aplOpun Tk tpoodog (a,) pedpovg a, =0, o,=4 .

a. No amodeiete 0TV @ =2 koo o, =—2 , 6mov ® Egivar 1 S10POPE TG TPOOGOOV KA @, 0 TPATOG 6pog
™me.

B. Na amodeitere 6TL 0 v-06TOG 6pog NG TPoddov givan icog pe o, =2v—4 , veN', ko va Bpsite morog
o6pog ™S TP0OdOL gival icog pe 98 .

Avon

a. Exyoope: o 0o,=0=0,+0=0=0,=-0,(1).

M
e 0, =4 o, +3o=4-0+t30=40=2

Apo o, =—-2 kou =2 .
B. Elvar a, =0, +(v-Do=-2+(v-1)-2=2v-4 .
‘Eotw 0,=98<2v-4=98<v=351.

Apa o 51% dpog eivan icog pe 98 .

185 Oéfpa 2 -1292

Aivetor n aplOpun Tk tpoodog (a,) pe o, =1 ko a, =9 .

a. Na Bpeite ™ oww@opd @ TG aprOuNTIKNS TPOHIOL.

B. Na ppeite 1o pkpoTepo OeTIKO axéparo v, Aote va weydver a, > 30 .

Avon

o. 'Eyovpe o, =90, +20=9<14+20=9 ©20=8<0=4

B. Eivar a, >30<= 0, +(v-1Do>30 ©1+(v-1)-4>30<= 1+4v-4>304v >33

33 1
SV>S—SV>8—
4 4

Apa 0 HKpoOTEPOC BETIKOC aKképatog v givaro 9.

186 Ofpa 2 - 1325

Xe pia oprOpnTikfg poodo (a,) woyvouvv: a, =2 kor a, =a,+39.

o. Na ocifere 6T | Srepopd TG TPoHoOL givan @ =3 .

B. Na ppeite mowog 6pog g TPoddov givan icog pe 152 .

Adon

a. 'Exovpe oy =0, +39 S, +240=0q, +1l0+39 < 130=39< 0=3

B. Elvaw a, =152 o, +(v-Do=152 <2+ (v-1)-3=152 < 2+3v-3=152
S3v-1=152<=3v=153 < v=>51

Apa o {ntoduevog 0pog etvar o o, .

Exdooeic Mrdplog
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187 Ofpa 2 -1326

Aiveton apr@untkn Tpbdodog (a,) pe dwaopd .
o, —a
a

2=2.

7

a. Na ociete oTU
100
B. Av a,;—a, =18, vo Bpeite T Sw@opd ® NG TPOOIOV.

Avon

, o.—0, o +ldo—0o, —80 6w
a. Etvoun 22— =1 1 =—=2
a,—0, o +%—a, -6 3o

B. a—0,=180a +140—-(0, +8w)=18 © o, +140-0, -8w=18<=60=18 > w=3

188 Oéfpa 2 - 1328

Xg apr@unTikn tpoéodo (a,) woyvovv: a,—a, =15 kK a, =41 .

o. Na amwodeitete 0T 1] O10Q0pa ® TG TPOOGOOUL gival ion pe —3 .

B. Na Bpeite 10 0eTIKO axéparo v, (6TE O, =V .

Avon

a. Eivar a, —a, =150, +30—-(0, +80)=15 o, +30-0, -8v=15<-50=15 < n=-3

B. a,=ve o +(v-Do=v ©41+(v-1)(-3)=v <4l-3v+3=ve -4v=—44 S 4v=44cv=11
189 Ofpa 2 -13319
Aivovtal ov ap@poi 1-x , % , 2x—1, xeR.

o. No amodcietre 6T ov mopamdve apBpoi, pe ovTil T o£1pd, €ivar TAvToTE Sredoy kol 6por piag
aprOpuTIKNS TPOoHI0L.
B. Na ppeite Tnv Ty Tov X, av yvopilovps 6TL N d10QPOPd ® CVTHS THG TPOOdOL givar 5.
Adon
a. I'vopifovpe 611 o1 apBpol a, B, v, pue avtn ™ oepd, givar dradoyukol dpot piag aptBuntikng Tpoddov, ov Kot
puévov av woyvel f—a=y—P Etol, o mpémel va ioydel 61t
%—(1—x)=2x—1—% , Snhadn %—1+x=37x—1 , GipaL %‘—1:%‘—1 7OV 1GYVEL.
B. Ipémel va 1oyvet 37)(—1=5 = 3?)(:6 & 3x=12 < x=4.
190 Ofpa 2 - 1245
a. Na Bpeite Tov mpaypotiké apiOpé x dote o apiOpoi: x+2 , (x+1)°, 3x+2 pe ™ ocipd mov divovran
va givat d1adoykoi 4por aprtOpunTIKNAG TPOddOV.
B. Na Bpeite T owwgopa ® TG TOPATAVE® 0.PLOUNTIKNS TPOOIOV, OTAV
i x=1 ii. x=-1
Avon
a. OtopOuoi: x+2 , (x+1)°, 3x+2 sivau dadoycoi Opot apOpNTIKHS TPOOSOV, oV Kol LOVO oV
X+243x+2=2(x+1)’ ©2(x+1)’ =4(x+) & <2 (x> +2x+1)=4 (x+1)
S2xX +H4x+2=4x+4 2’ =2 ox’=lox=1 1 x=-1
B. i. [a x =1 ovapBuoi ivat: 3, 4, 5, omdte M dopopd ® eivor 4—-3=1.

ii. o x=-1 otapBpoieivar: 1, 0, — 1, ondten doapopd ® eivor 0—-1=-1 .
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191 Ofpa 2 - 1256
OvapBpoi A=1, B=x+4, I'=x+8 c¢civay pe ™ og1pa mov divovrar, d1000) kol 6por aprtOunTIKNig
mpoddov (a) .
a. Na Bpeite T Tipnf 0V X .
B. Av x=1 koo apiBpog A givar 0 Ip®OTOS 6pog TG uprtOPUNTIKNG TPOoddoL (@) ,
i. vo vmoloyicete T SQOpPd © .

ii. vo vToAloyicete TOV €E1KOGTO 0pO TNG APLOUNTIKIG TPOGOOVL.
Avon
0. Eivit A+T'=2B<1+x+8=2(x+4) © x+9=2x+8< —-x=-1<x=1.
B. Ta x=1, éovpe A=1, B=5, I'=9, onodre:
i o=B-A=5-1=4
ii. o, =0, +19%0=1+19-4=1+76=77

192 Ofpa 2 - 1266

Aiveton n eéicwon: x* —2Px+ (B> -4)=0, (1) pe mapapetpo BeR .

a. Na dcifete 6T e€icwon (1) éyavpilegmic: X, =p—-2 kK X, =Pp+2.

B. Av x,, x, givan o pileg Tng (1), va e€etdoete av ov apBpoi x,, P, X,, pe TN o€1pd wov divovrar, gival

0100y 1Kol 6pot aPLOUNTIKIS TPOOIOV KUL VO, ULTIOLOYN|GETE TO GVAAOYIGHO GOG.
Avon

a. H séiowon éxet Sraxpivovoa A=(-2B)° —4-1(B> -4)=4p> —4p> +16=16>0 «at
2B+16  2p+4
2:1 2

2B+4:2([3+2):B+2 o 2B _2B-2)
2 g 2 2

pilectic X, =

Omnote X, =

B-2 .

193 Ofpa 2 - 1249
Aiveton aprOpuntuc) Tpbodog (a,) , Yo TNV omoia woydveL o0tL: 0, =19 ko o, —0, =24 .
a. No amwodcifete 0TL 1| O10.Q0Pa TG TPOOOOL Eival ® =6 .

B. Na pBpeite Tov a,, .

v. Na Bpeite To a0porwopa Tov 20 TpOdTOV 6pOV TNS TPOOIOL.
Avon
o. Eivar a,, -0, =240, +% (0, +50)=24 0, +%9%0-o, -S50=24=40=24 S n=0

B. 0y =0,+190=19+19-6=19+114=133

’Y' SZO:2_20'((11+a20)=10'(19+133)=1520

194 Ofpa 2 -1343
Xe aprOpunTikn wpéodo (a,) eivor o, =2 K o, =14 .
0. Na amodciere 6T1 @ =3 .

B. Na Bpeite m660Vg 0pytkoVs (TPOTOVS) 6povg TPETEL Vo TPOoGOEcovue, MGTE TO AOpOIGNE TOVS VO, Eival (60
pe 77. (Aiveton: /1849 =43)
Avon

Exdooeic Mrdplog
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a. Eivat o, =14 & o, +40=14 = 2+40=14 d4o=12<=n=3 .
B. S, =77®%[20.1 +(v-Do]=77 ©v-[4+(v-1)-3]=154 = v (4+3v-3)=154 &3V’ +v-154=0

—1£v1849 —1+43

Eivar A=1>-4-3-(~154)=1+1848=1849 ko v, = - -

. -1+43 -1-43 ,
Omnote v, = - 7 kot v, =— 7OV amoppinTETOL.

Apa v=7 , ondte TPEMEL VO TAPOVLE TOVS ENXTA TPDOTOVS OPOVG.

195 Ofpa 2 - 1344
Oczwpovpe Ty akorovlia (a,) TOV OeTIKOV TEPLTTOV OpOpdv: 1, 3, 5, 7, ...

a. Na ortrohoyfioete yuarin (o) givon api@pntucn) tpéodog ko va Ppeite Tov ekaTo6TO 6po TNG.

B. Na amwodecifete 6TL TO GOPOIOHE TOV V APAOTOV TEPLTTOV OETIKOV aplOp®V givar ico pe 10 TETPEYOVO TOV
miM0ovg Tove.

Avon

a. H (a,) eitvon apBuntikn mpdodog, yati kdbe dpog mpoxvmtel amd TOv TPONYoVHEVO TOL pE TPOGOEsN TOV

apOpod 2. Eivar o, =1 kou =2, onote:

O =0, +(100-Dw=1+99-2=199.

B. Eivou S, =%[2a1 +(v—1)m]=%[2+(v—1)~2] =%(2+2v—2)=§-2v=v2

196 Ofpa 2 - 1370

0. Na Bpeite 10 GOpoGpa TOV V TPATOV SLHOOYIKAV OTIKOV axepaiov 1, 2, 3, ..., v

B. Na Bpeite m660VG 010 TOVS TPOTOVG SLAOOYIKOVS OETIKOVG OKEPULOVG TPETEL VO, P GLULOTOL|GOVLE VLU VO
napoope GOpowopa tov apOpé 45.

Avon
a. OvapBpot: 1, 2, 3, ..., v glvor ot v mpdTOL Opot TG apOunTikng tpoddov (a,) pe o, =1 ko o=1.
Omote 14243 +v=S, = [20, + (v=T)o] =L [2- 1+ (v=1)-1] = % 2+v=1) =¥ (v+1) =YFD
2 2 2 2 2

B. Etvar S, =45 XD 450 v2 4y 200 o v2 +v=90=0 .
‘Eyovps: o A=1"—4-1-(-90)=1+360=361

-1£4/361 -1£19 . 18 -20 .

°« Vi, = 1 o Omnote vl=?=9 Ko V2=T=—10 , TOL amoppinTETAL.

Apa Ttpémel va TAPOVE TOVS 9 TPADTOVE OPOLG.

197 Ofpa 2 - 1282

Aiveton apr@untikn Tpododog (a,) Yo TNV omoia woyver: o, —a, =10 .

o. Na dgifete 6T | Sr0QOpa TG TPOOSOL Eivar W =5 .

B. Av 10 GOpoicpa TOV TPLOV TPATOV 6p®V TNS TPOGdoV givar 33, va Bpeite Tov APAOTO 6po TG TPOHIOV.
Avon

o. Eivat 0, —0, =100, + 30— (0, +0) =10 o, +30-0, —0=1020=10 © 0=>5
B. S, :33<:>%[2a1+(3—1)m]:33 <3-(20,+2-5)=66

< 6a,+30=66< 60, =36 <> a, =6
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198 Oéfpa 2 - 1336

OvopBpoi x+6, S5Sx+2, 11x—-6 e&ivay pe 11 6€1pd TOL divovTal, OLHO0YLKOL 6poL aPLOPNTIKIG TPOHOOV
NE TPAOTO 6po @, KOl daPopd .

o. Na Ppeite Tnv Tipn] Tov X KOl Vo 000gileTe 6TL @ =4 .

B. Av o mpdTog 6pog TG mpoddov civan a, =0 , va vworoyicete To GBpowopa S; TOV 8 TPAOTOY dpV.
Avon

Eivau:

o x+6+11x-6=2-(5x+2) ©12x=10x+4 = 2x=4 ox=2.

Onote or apBuoi eivar: 8, 12, 16, enopévog w=12-8=4 .

B. Sg=§-[2a1+(8—1>m]=4-(z-0+7.4):4-282112.

199 Ofpa 2 -1329

Xe aprOpnTikn wpéodo (a,) pe dwgopd =4, wyver: a,+a, =40 .

o. Na Bpeite Tov mpdT0 0p0 0, TNS TPOOIOVL.

B. Méoovg Tp®@TOLS GpOVg TS TPOGOOVL TTPémer va TpocHEcovue MGTE TO GOpoIGNE TOVG va givan i60 pE 10
unoév; No 01TIOAOYNGETE TNV UTAVTN O GUC.

Avon

Etvau:

o o,+a,=40 o, +50+0, +100=40 & 20, +150=40 < 20, +15-4=40
<20, +60=40 <20, =—-20 & 0,=-10

B. SV=0<:>§-[2(1|+(V—1)0)]=0 <20, +(v-Do=0<2-(-10)+(v-1)-4=0

& -20+4v-4=0=4v=24v=06

200 Ofpa 2 - 1347

"Eva pukpo ymedo pmdoket el 0Eka oelpés KaOopdtov ko kade oepd £xer o kodicpoata TteprocoTEPO 0O
v niponpyovpevi). H 7" oeipd £xs1 36 kabiopota kot to tA00G TV Kadopdtov Tov otadiov sivar 300 .

0. Amotelovv 1o Kabiopata Tov YNTESOV 6POVS aPLOUNTIKNG TPOOSOV;
Na a1TI0A0Y1)|GETE TO GVALOYIGNO GOG.

B. Méca kodicpata £yl KGO cepa;

Avon

o. Eneidn 1o minbog tov kabiopdtov kdbe enduevng celpdc mpokimtel amd 10 TAN00g TV KoOGUAT®Y TG
TPONYOOUEVIC GEPAS, apov TpocBEcovpe Tov aptBpud a, £xovpe apBuNTIKN TPO0JO LLE SPOPE. ® = .

B. Exovpe: o o, =360, +(7-D0o=36 <o, +60=36<=0a, =36-6a, (1).

.S, :300@%-[2(11 +(10-Dw]=300 <5 (2a, +90) =300 < 2a, + 90 =60 <

@
©2(36-60)+90=60<72-120+9a=60 < —30=-12< a=4
Ondten (1) <o, =36—6-4< 0, =36-24 <o, =12

To ©An0o¢ Tov Kabiopdtov oty kdbe cepd eivar: 12, 16, 20, 24, ..., 48.

Exdooeic Mrdplog
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201 Ofpa 2 -1247

X éva yopvaotipro pe 10 csipéc kaopatov, n 7patn oepd £xer 120 kobdicpota ko kGO cepd xer 20
KoOiopoto TEPLGGOTEPA ATO TNV TPONYOVUEVT] TG,

a. No ek@pdogte pe o apldpn Ttk 71p60oo 10 TA00¢ TOV KaOIGHATOV TG V-06T1|G GEPAS.

B. Méca keBicpata £xel n TEAEVTOIO CEIPA;

v. Iéca kaBicpota £xel T0 YOpUVAoTIPLO;

Avon

a. OtapiBuoi mov mapiotdvovy to TAN0og TV Kabiopdtov ke oepdc, amoteloby apBunTikn Tpdodo Le

a, =120 xor ©=20 .
Etvor a, =a, + (v-1D)o =120+ (v-1)-20 =120+ 20v—-20=20v +100.

B. Htehevtaio oepd éxer:  a,, =a, +(10-1)0=120+9-20=120+180 =300 xabicpato.
L 10 )
v. Toyopvaoctplo éxet S,, = Y (o, +0a,)=5(120+300)=5-420=2100 koBicpota.

202 Ofpa 4 -1453
Aivetor n aplOpun Tk tpoodog (o) pe dwpopd .
a. No amodcilere 61 @, —0,, =100 .

B. Av a, —0,,=30 kv a, =1, vo arodcifere 6TL @, =3v-2 .

v. Iowog givar 0 TpoTOG 6pOG TNG TPOOdOV OV Eemepvher To 30 ;
0. IIooor 6por TG Tapondve Tpoddov givar pikpotepor Tov 60 ;
Avon

a. Etvar a,, —a,, =a, +190 (o, +90) =a, +190-a, -90 =100 .
B. 'Exovpe a,, —0,, = 30100=30c0=3 .

Etvor o, =0, +(v-Do=1+(v-1)-3 =1+3v-3=3v-2 .
, 32 2
y. Elvau uv>30<:>3v—2>30<:>v>?<:>v>10§

Apa o {ntodpevog 0pog etvaro a,, .

6. Etvau av<60©3v—2<60©v<%©v<20§ .

Apa ot 20 mpwrot dpot givar pikpodTepol Tov 60 .

203 Ofpa 4 - 1507

Aiveton ap@untikn tpoéodog (a,) pe o,=10 ko a,, =61 .

a. Na Bpebei 0 TpdTOS 6pOC KL 1] dLapopd TG TPOOdOVL.
B. Na g€etdoete av o apOpég 333 eivar 6pog TG TPodOOUL.
y. Na getaoete av vmapyovv 01000 1koi 6por X Kol y TNG TUPATAVED TPOO6dov () , TETOL0L DGTE VO
) X _y
1oy VEL: 3= 3"
Avon
a. 'Exyoope: o a,=10=0,+20=10=0,=10-20, (1)

()
e 0,,=6l=0,+1%=61=10-20+1%0 =601 &170=51w=3

Onoten (1) ©0,=10-2-3<0,=4.
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B. Ecto a,=333< 0, +(v-1)0=333 ©4+(v-1)-3=333 &4+3v-3=333<3v=332
@v:%av:llog , Gromo, agoy ve N .

Apa o ap1Buog 333 dev etvar 6pog Tng TPooddov.

y. Etvor (a,): 4, 7, 10, ...

"Exovpe %z % < 3x=2y, (1). Eotw 6ttot x, y &ivar dadoyikoi opot g (o) .

Tote y=x+0 N x=y+0< y=x+3 1 x=y+3.

e Av y=x+3, 161en (1) ©3x=2(x+3) ©3x=2x+6<x=6 7oL deVv &ival 6po¢ g TPoOIOV, aPoD OV
a, =60 +(v-Do=6=4+(v-1)-3=6=4+3v-3=6 <:>3v:5<:>v=§¢N.

e Avx=y+3, t0ten (1) ©3(y+3)=2y ©3y+9=2y = y=-9, mov dev givar 6pog tng tpooddov, apov

a,=-9=0+(v-)o=-9 <:>4+(V—1)'3=—9<:>4+3v—3=—9<:>3v=—10<:>av=—?¢N .

Apa ot x,y Ogv givon dradoyucoi dpot TG apOuntikng tpoddov (a,) .

204 Ofpa 4 -1471
Y& aprOunTikn npdodo sivar @, =k’ ko @, =(k+1)’ , k axéparogpe k>1 .
a. No amwodeifete 0TI N O10.Q0pa ® TNG TPOGOOL givar aplOndg TEPLTTOS.
B. Av emmléov o mpAdTOG OpOC TN Eivan @, =2 , TOTE:
i. Na Bpeite Tov apOud Kk Kot va amodeilete 0TV O =7 .
ii. Na e€etdoere av o apOpocg 1017 givar 6pog TG TPOHIOL.
Avon
a. Eivot o=, —0, = (k+1)" —k> =’ + 2k +1-«* =2k +1 , mov eivar meprtoc,
B. i. Bivar o, =, +0 <k’ =2+2k+1<k* -2k-3=0 .
To tprdvopo éxst A=(—2)"—4-1-(=3)=4+12=16 «o pilec T1g K, =¥=% ,

. 2+4 2-4
Gpa K|=T=3 Ko K2=T=—1.

Ondte k=3 N K=-—1, mov anoppinteTor.
lN'ae «=3, éovpe 0=2-3+1=7 .
ii. ' Botw a,=1017< o0, +(v-1D)o=1017 <2+ (v-1)-7=1017 < 2+7v-7=101T<7v-5=1017T &

< T7v=1022 & v=¥<:>v:146 .

Apa o apBudg 1017 givar 146° dpog e Tpoddov.

205 Ofpa 4 -12945

Ocopodpe apOunTikn 7pdodo (a,) , veN* pe 0,=8 xav a, =32 kwm v apOpunTiki npéedo (B,) ,
veN* mov mepiéyel Toug TEPLTTOVG UPLONOVG OV Eivar peyarldTEpoL Tov 56 .

a. No amodcifere 6T @, =2 kov @ =3.

B. No Bpeite av o apiOuog B, mepiéyetor otny Tpa@dTn TPHOSO.

Y. Av To G0powcpa Tov 2v TpATOV 6pov TG (o) givar ico pe To GOpocpa TOV v TPAOTOV dpov s (B,)

va. Bpeite Tov aprOpo v.
Avon

Exdooeic Mrdplog
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a. Ioyoovv: a, =8 xar a,, =32 ,omote a, +20=8 , (1) ko a, +10w=32 (2)
Av amo v (2) apaupécovpe v (1) PBpickovue
8w=24= w=3
Me avtikatdotaon oty (1) maipvooue
a,+6=8=a,=2

B. Hmpoodog (B,) Exermparo 6po B, =57 o dwgopd o =2 omodte B, =57+2=59 kot

a, =B, o +(v-Do=59 < 2+3(v-1)=59 ©3v=60 < v=20
Emopévmg o €1K06tog 6pog TG TpadTNE TPoddov eivat icog e Tov de0TEPO 0pOo TNG dEHTEPTG.

v. To éBpoiopa Twv 2v tportwv 6pav g (o) eiva ico pe to ddpowsua tov v tpodtev 6pav g (B,) , omdte

&povpe: [2a, +(2v-1)-3] 2—2\/ =[2B,+(v-1)-2] % , 0T’ OTOV, LE OVTIKOTAGTAON TOV TPOTOV OP®V, TOIPVOLLE
1
2-2+(2v—1)-3=2(57+v—1)-5.

H televtaio wwotto ypheetor 4+6v—-3=57+v—1 , an’ 6mov mpokvmtel 611 Sv=55 , dnhadn v=11 , mov
elvar ) {nTodpevn T Tov V.
206 Ofpa 4 -1399
Aiverar n oprOpnTkn Tp6odog (a,) , 6mov ve N’ mov omoteisiton and aképarovg aplOpovs yio Ty onoia
oy vel 61

0, =x, 0,=2x"-3x-4, a,=x"—-2, 6mov xeR
a. Na amoderyOei 611 x=3 .

B. Na Ppebei 0 v-06T6g 6pog TS TP06OOV Ko Vo awodeLydel 6TL dev VAGPYEL Opog TG TPOOdOVL TTOV Vo
weovton pe 2014 .

Y. Na vroroyrotei To GOpowopa S=a, +o, +a +...+ a5 .

Avon

a. Bivar 20, =0, +a; < 2(2x° -3x-4)=x+x" -2 < 4x’ -6x-8=x+x" -2 <3x’ -7x-6=0, (1)

Eiva: o A=(=7)"-4-3-(-6)=49+72=121

744121 7+11 , 18 ., -4

. Onote x=—=3 1 X=—=—geZ.
2-3 6 6 6 3

o X, =

Apa x=3 .

B. Eivar a,=3 kot a,=2-9-3-3-4=5, ondte ow=a,—0,=2 .

Eivar o, =0, +(v-1Do=3+(v-1)2=2v+1 .

‘Eotow o,=2014<= 0, +(v-1)©=2014 <3+(v-1)2=2014<=3+2v-2=2014

®2v:2013®v:¥ , Gromo apov veN.

Apa o apBuog 2014 |, dev givar 6pog tng TPooddov.

y. Etlvaw S=o0, +0; +a, +...+0a,s =3+7+11+...+31

Ot 6pot tov abpoicpatog S oynuatilovv apduntikn npdodo (B,) pe B, =3 kor w=4 .

INa 1o TAn00¢ Tovg Eyove:

B,=31<pB,+(v-Do=31 ©3+(v-1)-4=31 .3+4v-4=314v-1=31<=4v=32v=8.

Apa sg=§(Bl+Bg):4'(3+31)=4.34=136 .
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207 Ofpa 4 -1502
Ouv apBpoi: x*+5, X +x , 2x+4 , pe N ospd mov divovral, civor SLadoyikoi 6pol aplOPNTIKIG
TPo6doL.
a. Na Bpeite T1g dvvaTé TIpEG TOL OprOpov x.
B. Av x=3 kar0 apiOuéc x*+5 sgivaro 4% 6pog Tng TPo6dov, va Ppeite:
i. Tn oweopa ® TG oPOUNTIKNS TPOOIOVL.
ii. Tov Tp®TO 6pO TNS TPOGIOVL.
iii. To @@powopa S=0,+0,+0,+...+0, .
Avon
a. Eyovpe X +542x+4=2(x"+x) & x" +2x+9=2x"+2x=x’' =9 &x=3 | x=-3.
B. Av x=3, otapiBuoi glvan: 14, 12, 10.
i. Elvm 0=12-14=-2.
ii. 'Exoope o, =14 o, +30=14 < a, +3-(-2)=14=a,-6=14<0,=20.

iii. Etvor S=a,+0,+...+0, =S,, —S,,.
, 24
Etvo:: o S, =?~[20t1 +(24-Do] =12[2-20+23-(-2)]=12(40-46)=12-(-6) =72

. Sl4=%'[2al+(l4—l)m] =7[2:20+13-(-2)]=7 (40—-26)=7-14 =98

Apo S=-72-98=-170.

208 Ofpa 4 -1503

e o opOpnTiki Ipéodo (a,) , o 3% opogeivan o, =8 karo 8 opogeivan oy =23.

a. Na amodeiere 6TL0 1% 6pog g aprtOunTIKiG TPoGdov civar o, =2 Ko 1 dwegopd g ®=3 .
B. No vmoloyicete Tov 31° dpo G.

y. Na vmoroyicere 10 GOpowopa: S=(a, +1)+(a, +2)+ (o, +3)+...+ (o, +31) .

Avon
Etvau:
o, =8 o, +3-Do=8 o, +20=38 a,=8-20 a,=8-2m
a. = = = =
a, =23 a, +(8-1Nw=23 a, +70=23 8-20+7w=23 So=15
a,=8-2-3 a, =2
= =
=3 a, =3

B. o, =0, +31-Do=2+30-3=92.

v. S=(a,+1)+(a, +2)+(0o; +3)+...4+ (0o +31) =(0, + 0, + 0, +...+ 0y ) +(1+2+3+...+31)
, 31 31 31

Elvaw: o a1+a2+a3+...+a31=S3]=?-(a1+a31)=?(2+92):?-94=31-47=1457

o 14+42+3+..4+31= =%(1+31)=%-32 =31-16=496

Apa S=1457+496=1953.

Exdooeic Mrdplog
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209 Ofpa 4-13173

Aiveton n akorovOia (a,) peyeviké TOmo a, =10+3v.

0. i. Na ociere 071 1 akorovBia (a,) sivar apr@unTik) Tpododoc.
ii. Na Bpeite Tov TpOTO 6pO TG 0, KO TN) S10QPOPG ® TNG TAPUTAVED OPLOUNTIKNAG TPOOIOV.

B. Na Bpeite mowor 6por g (a,) Ppiokovror avapeca otovg api@povg 14 kar 401. IIécor eivar or 6por
avTol;

v. No vroloyicete To GOporopa TV 6pov mov Bpickovror avapesa otovg aprOpovg 14 ko 401.

Avon

o. H oxolovBio (a,) eivor apBuntikn mpododog, d10tt N Sopopd dvo 0molwvONToTE SUdoYIKAOV OpwV TNg givar
otofepn: a,, —o, =[10+3(v+1)]-(10+3v)=10+3v+3-10-3v =3

O mparog 6pog TG mpoodov etvar o, =10+3-1=13  woun dapopd ®=3 .

B. Ipémet va Ppovpue yia moleg Tnég tov v e N woyvet:

14<(1V<401@14<10+3v<401<:>4<3v<391<:>§<v<%©l,§<v<l30,§

Ot 6pot g apBuntiknig Tpoddov mov etvar petald tov apduav 14 wkar 401, efvar ot a,,a;, ... 0,5, TOL Eivor
129 6por.
v. ‘Exovpe:

130

@y 00+ Oy =S — 0y === (20t +129-0) 0, =65(2:13+129-3) 13 = 26832

210 Ofpa 4 -13171
To aBpoicpa TOV v TPOTOV 31060 IKAOV 6p®V prag akorovdiog (a,) sivar
0, +0,+.ta, =S =2v’+3v., veN pg v>1
o. Na Bpeite Ttov mpoT0 0p0 0, .
B. Na amodeitere 61t S, =2v: —v—1,v>2.
y. Na amodeiere 6T1 0, =4v+1, v>1.
0. Na amodcitere 6T1 avti | axorovBia sivar apOunTIK) TPH0S0G, TGS OTOLNS VO Ppeite TN OLHPOPE © .
Avon
a. Hpopoavag a, =S, =2-1"+3-1=5.
B. ®¢étovtag 6mov v 10 v—1, maipvovpe:
S, =2(v=-1?+3(v-1)=2(v’ =2v+1)+3v-3=2v’ —4v+2+3v-3=2v —v—1 yua kéfe v>2.
v. TakédBe v=>2, égovue
a, =(a,+a,+...+0,,+0,)—(a,+0,+..+0a,,)=
=S, =S, =2V’ +3v-(2v’  —=v-1)=2v +3v -2V’ +v+1=4v +1
AMéG o, =5=4-1+1 .Qote o, =4v+1,yunkdbe v=1.
0. T'o va eivor n axorovBio (a,) oapOuntcr npdodog, Oo tpénel 1 dropopd 600 OTOLWVOINTOTE SLSOYIKMOY OPOV
va glvar otabepn.
péypotu: a,,, —o, =[4(v+l)+1]—[4v+l]=4v+4+1—4v—1=4.
Apan oapopd ® eivor ion pe 4.
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211 Ofpa 4 - 13056

Ov apBpoi 1,3 ,6, 10 ,... Ko yevikG avtoi mov &ivan
ouvatov, av TopacTaovv pe Teleies, va TomodeTn 000V o€ o
TPYOVIKY owdTaln TS HOPYNS OV QUIVETUL 6TO OUTAGVO

1 3 6 10

TivoKa AEYOVTOL TPLYOVIKOL.

. . . . L s . . v(v+1)
AT0dEIKVOETAL 0TI 0 VIOGTOG TPLYOVIKOG aprOndg diveton omd Tov Tomo T, = 5 , veN.

o. Na ppeite tov 10° Ttpryoviké apiOpd.
B. Na g€gtaoete av o apOpég 120 givor Tprymvikos.

v. Na amodeilete 6T1 To GOpOIoHA dVO FLHGOYIKAOV TPLYOVIKAV apBu®dv givan ico pe 10 1eTpdymvo BeTikov
oKepaiov.

Avon

10-11
;=

B. O apBpog 120 eivar tprymvicog povo otav 1 e&iowon T, =120 £€xer Abon Oetikd axépaio

a. O dékatog tpryevikog appog eivor T, = 55.

apOuo. Eivou:

v(v+1)

T, =120 =120 © v(v+1)=240 < v’ +v—-240=0

H dwxpivovoa g e&iowong eivar A =961 kat ot pilec e v, =15 xar v, =-16.

A76 116 pilec g e&iowong dektr gival povo o apBude 15.

Apa o apBuog 120 eivor o 6ékartog méumtog Tprymvikog opuog (T, =120).

v. 'Eoto T, xav T, dvo dwadoywkoi tprymvikol apBuol pe v Oetikd axépato. Tote £xovpe:
_ v(v+1) N (v+D)(v+2) _ 1

Tv + Tv+l Ny
2 2 2

(v+1)(v+v-|—2)=%(v-|—1)-2(v+1)=(v+1)2
0moTE TO ABPOIoUA HVO SLUOYIKDV TPIYOVIKOV aplfudv gival ico pe To TETpaymvo BeTikov akepaiov.

212 Ofpa 4 - 1416

"Eva KAE16T6 6710010 £xe1 25 oepéc Kubopdatov. iy np®dT o€pd £xer 12 kabiopoto kol koOgpa amd Tig
ETONEVES GEPEG £l OVO KUOIoRUTA TOPATAV® ATTO TV TPONYOOUEVY).

a. Na Bpeite méca kobicpoata £yl n pecoio Ko t66a N TELEVTOIN GEPA.

B. Na vroloyiceTe TNV (OPNTIKOTNTO TOV 6TAdiOV.

v. Ovpafntéc evég Avkeiov TPOKEIPEVOL VO, TOPAKOLOVONGOVY o EKINAMOT, KaTéLapav 6lo To KebiopaTa
omé v 7" péyprkar v 14" oepd. No ppeite 10 tAf00g TV padntdv Tov Avkeiov.

Avon

a. O apiBpol mov exepalovv to mANO0g TV Kaboudtov Kabe celpdg anoteAobv aplOuntikny tpoodo (a,) HE

a, =12 ko 0=2.

25+1
H peoaia oepd eivoun 13" ( 5; =13j .

To xabiopata g o pecaiog oepdg eivonr a, =a, +(13-w=12+12-2=36

o televtaiog oepdg lvar o, =a, +(25-1)w=12+24-2=60

Exdooeic Mrdplog
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B. Hyopntikotnta tov ctadiov eivar S,5 = % 20, +(25-Do] = ? (2-12+24-2)=
2 2
= 75(24 +48) = 75 -72=25-36=900 «abiopata.

y. To mAn0og tov padntodv tov Avkeiov eivar S=a, +oag + o, +...+ 0o, =S, =S, .

Etva: o S, =%(2(11 +130)=7-(2-12+13-2) =7-(24+26) =7-50 =350

. S6:g(2al+5m)=3-(2-12+5-2)=3-(24+10)=3-34=102
Apo S=350-102=248 .

213 Ofpa 4 - 12764

Yg éva ymedo karaboc@aipiong, o pio amé TIC KePKIdES TOV, 1) omoia dwubéter 40 oepéc kabopdrov, ot

10n oepd vmapyovvy 50 kaBiocpoto. Metd v TpOTN o1pd KGO emdpevn owbéter 2  koOiopato

MEPLGGOTEPU ATTO TNV TPONYOVUEVY] GELPA.

a. Av a, 70 mA0og TV KaOopdTOV TG V-006TIG GEPAS, TOTE Vo 0modeileTe 6TL @, givanl aprOpnTIKN
mpdodog, TG omoiug vo Bpeite Tov IPOTO 6p0 0, Kou TN draPopd .

B. Na vtolhoyiceTe T0 6UVOLO TOV KOOIGUATOV TOV SLUOETEL ] GUYKEKPIUEVT KEPKIDA.

Y. AV Yo Adyovg ac@aireiag o€ évav ayava emTpineTdl vo KoOicovv 0catéc povo oTIS TEPITTEG GEIPEGS
KoOopdTov ™G KEPKIdaC, va Bpeite méoovg kKaBuevovg Beatic Ba ywpéoer avT 1) KepKida.

Avon

a. 'Exoope o, =a,+2 , apa etvar aptBuntikn tpdodog pe dtopopd =2 .

Eivar 0,y =0, +9%0 <= 50=0,+9-2< a0, =50-18<a, =32 .

Apa o,=32 ko o=2 .
, 40
B. Etvar S, =7(2-32+39-2)=20(64+78)=20-142=2.840 .

v. H In cepd xobiopdrov €xer 32 kobicpata, 1 2n 34 xoun 3n 36, omdte dnpiovpysitar pio apOuntikn
pd0dog pe TpaTo 6po B, =32 kot Swopopd o, =4 .
To TAn0o¢ TV dpav avTE TG aptduntiknig Tpoddov givar 20 .

Onodte to A B0¢ TV Beatdv Tov UTopovV va Kabicovy otny Kepkida ivat:

S, =?(2-32+19-4)=10(64+76)=10-140=1.4()()

214 Ofpa 4 - 12694

"Evo. mowyvidr otov vmoloylotn £xel eminmedn ovokoriog. 'Evag maiktng éxer kabopispévo ypévo Yo va
olokAnpooel KGOs emimedo. Xto emimedo 1 (1o mo €0koro emimedo) o maikTng £yl ypovikd 6pwo 300
OEVTEPOLETTOV Y10 VO, TO OLOKANPAOGEL. XT0 £Mimedo 4 To (PoviKé 6pro givor 255 devteporenta. Or péyioTor
EMTPETOPEVOL YPOVOL 68 KAOE eMimed0 amoTELOVY OpOVS apOuNTIKNS TPOGIOV.

a. Nao vwoloyicete T dww@opd © Tng apOunTiKilg TPoddov. T dnraver n Sw@opd ® o610 TAAIGLO TOV
npoprijparog;

B. To tehevtaio eminedo £xer ypovikd Opro 45 odevteporéntmv. Na Ppeite Tov apiOpd TV emridmv 610
TaLyviot.

v. Na Ppeite tov péyreto emrpemdpevo ypovo mov Bo yperootel £vag MAIKTNG YO VO OLOKAPAOGEL TO
TaLyviot.
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0. 'Evag maiktig ohokinpovel to eninedo 1 oe 147 ogvtepdrenta, 1o eninedo 2 o¢ 150 dgvtepldhenta, TO
emingdo 3 og 153 ko kaBe Qopd mov avePaiver eminedo yperdlerar 3 emmiéov dgvteporenta. Méypr
7010 emimedo 0o Tporapel va mailel; Oa 0AOKANPOGEL TO TOLYVIOL;

Avon

a. To ypovikd Opro tov emmédov 1 eivar a, =300 devtepdAenTo. KoL TOL emumédov 4 eivon

a, =255 devtepohenta. Etvor o, =0, +30 < 255=300+30 <= 0=-15 .

Av1d onpaivetl 6tL 660 avEdvel 10 eminedo dSVOKOMOAG TO ¥POVIKO OPLO TOL £YEL O TAIKTNG Y10 VO TO OAOKANPAOCEL
glattaveral katd 15 devteporenta kGOe opa.
B. Elvan a, =45 < o, +(v-Do=45<=300+(v-1)(-15)=45

<300-15v+15=45<=15v=270 < v=18
Apa 10 Taryviol ohokAnpmvetat oe 18 emimeda.

v. O péylotog emrpemoduevog ypovog mov o ypelaotel £vag maikTng Yo vo. OAOKAp®OGEL TO oy vidl O mpokhyel
oV TPOGHECOVE TO LEYIGTO YPOVIKO Oplo Kal TV 18 emmédmv Tov matyvidlon, dniadn
o, +0, +...+0, =S,

Eivar S, =§(al +a,.) =9(300+45) =9-345=3105 .

O uéyotog ypévog mov 0Oo ypewotel €vag moiktng eivor 3105 devtepdlemta, oniadn 51 Aemtd ko
45 devtepdhenta.

6. Av B, elvon o xpovog mov ypetdleTal Yo vo OLOKANPAOGEL TO eninedo v, T0TE £X0ovUE OPOUNTIKT| TPOOJO e
B, =147 xuu =3 . Ilpénet va eréyEovpe av 0 xpoVog Tov ypetdletarl 0 maikTng Yo vo. OAOKANPAOGEL Kabe
eninedo eivor pikpdTEPOG N 100G 0Td TOV HEYIOTO ENTPETOUEVO YPOVO KAOE EMMESOL.

Oélovpe  péytot i tov ve N , oote B, <o, . Aniadn:

Eivar B, <a, <147+ (v-13<300+(v-1)(-15) <144 +3v<315-15v

c>l8v£171<:>v£%©v£9,5

Apa n péytotn T tov v givor 9, mov onuaivel 6Tt o walikTNg, He 1o puOUd Tov Tailel, Bo oAokAnpmdaoel povo 9
amo to, 18 eminedo Tov ToryvId100.

215 Ofpa 4 - 1411

"Evag pelecokopog &gl torodetioer 20 koyéleg o pia gubeia 1 omoia owépyeTar amd TNV amwodikn Tov A .
H npot™ xoyéln anéyer 1 pétpo amd v amwodikn A, 1 devtepn 4 pérpa amé 1o A, n Tpity 7 pérpa
ané To A Kol YeEVIKA KAOg emopevn Koyén anéyel oo TNy anodikn A, 3 emmiéov pétpa, o€ 6yEon pe TNV
PO YOVUEVT] KOWYEAN.

o. No ocietre 0TL 01 0TOOTAGES TOV KOVWEADV amd TNV omodnkn A  amoTEAOVV OL000YIKOVS Opovg
aplOpunTiKig mpoddov ko va Ppsite To V' Opo avtic TS TPo6dov. T ekPpaler o mPpdTOS Gpoc TNG
apOUNTIKNAG TPOOSOV KOl TL 1) SLHPOPa TNGS;

B. X&moon amocTac oo TNV omodnkn A sivarn 20" kvyéin;

v. O peloeookopog Eekivavrog amé Ty amodikn A cviréyer To péh, and pio koywéin kKOs popa, kol To
petapépel T ticw oty amwodnkn A .

i. IMow givar omé6TO6N TOL OO SLOVOGEL 0 PEAMGGOKONOG Y10. Vo, GVAAEEEL TO péM amd Ty 3" Kuyéin;

ii. [owx givar 1 cvvolKI] 0T6GTAGT TOV O SLAVOGEL 0 PEMOTCOKONOGS Y10, VO GVALEEEL TO PEML Kot 0T Tig
20 wkvyélec;
Avon

Exdooeic Mrdplog
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0. AQov Kk00Be emOuevn KLWEAN améyel 3 UETPO OO TNV TPOTYOVUEVI], Ol OMOGTAGEL; TOV KLUWYEADV OTO TNV
amofnkn A, etvar dradoykol Opot aptOuntikng Tpoddov (a,) pe o, =1 Kot ©=3 .

O mpdTOg 0poC ekPPalel mooo améyet n 1" KoWéAN amd v amobnikn A, evd M dapopd @ , TNV OTOGTUCT] TOV
amEyel KAOe ETOUEVT KOWEAN OO TNV TPOTYOVUEVT).

B. H amdotaon mg 20™ kuyéhng and v amobnkn A givar:  a,, =o, +(20-)o =1+19-3 =58 pérpa.

y. 1. H {ntodpevn andotacn eivar 1o Surhdoto tov afpoicpotog o, + o, +0o, , a@od mnyoivel oty KAOE KuyéAN
Kot yvpvaet otnv anodnkn. Etvar o, +a, + o, =1+4+7=12 pérpa.

Omndte Oa, davocel 2-12 =24 pétpa .

ii. H {nroduevn amdctaon givar

S=2-SZO=2~?~[2a1+(20—1)-a)] =20-(2-1+19-3)=20(2+57)=20-59 =1180 pétpa

216 Ofpa 4 - 1430

O Awvvong ypagel 6to 1eTpdoLd Tov Tovg apBpovg 3, 7, 11, 15, ... ko ovveyiler TpocOiTovrog KGOE

oopd to 4. Xtapotdel 6Tav £yl ypayel Tovg 40 TPpAOTOVS 0d TOVS UPLOROVS avTOovC,

o. Eivol ov mapamwave apifpoi dtadoykoei 6por puog aptduntikig tpodoov;

Na a1TI0A0Y1)GETE TV UTAVTI G| GOG.

B. Na ppeite 10 G0pospo Tov 40 avtdV aprOp@v.

v. Eivar o apBpog 120 évag amd avtovg tovg 40 apiOpoic;
Na a1TI0A0Y1)GETE TNV ATAVT G GOC.

0. O TNOpyog mipe TO TETPAOIO TOL AOVOGT KO GUVENLGE VO YPAQPEL 1000 IKOVS O6povg TG 010G
aprOpuNTIKNG TPoO0dov, umd EKEL TOL EiYe GTORATIIGEL 0 ALOVUGTG REYPL VO ERPAVIOTEL 0 aplBpdg 235 . Na
Bpeite To GOpowopa TV aprOpav mov £ypaye o I'opyos.

Avon

a. OvapBpot 3, 7, 11, 15, ... etvon dwadoywkol dpot apBuntikng mpoddov (o) , ot KGbe emdpevog

TPOKVTTEL 07T TOV TPOTYOVLEVO, AoV TTpochicouvpe 0 4 .

B. H (a,) éxet a,=3 xor w=4 . Ondte:

40

2

y. 'Boto o, =120 o, +(v-1)0=120=3+(v-1)-4=120

&3+4v-4=120=4v=121 <:>v=%§£N

Sy =—[20, + (40 — @] = 20-(2-3+39-4) =20(6+156) = 20-162 =3240 .

Apa o apBuog 120 dev givar évag and avtovg Toug 40 apBpove.
6. Etvaw o, =235 o, +(v-D0 =235 <3+ (v-1):4=2353+4v-4=235 < 4v =236
2
V= 236 < v=59
4
To {ntoduevo dOpocpa eivarto S=S,, —S,, .
"Eyxovpe:

S., =52—9-[2a1 +(59—1)m]:%-(2-3+58-4) =%(6+23z)=%-238=59-169=7021 Kor S, =3240.

Apo S=7021-3240=3781 .
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217 Ofpa 4 - 13089

H Maoapia aydpace éva Brfrio wov To d1aface dvo Qopés yiati TG ApecE TOAD!

Tnv apo™n eopd, Swaface v In nuépa 1 ocehida, Tnv 2n nuépa 3 oerideg Kot yevika ka0e nuépa ovapale

2 oehideg mepLoooTEPES 0O TNV TPonyovuevny. Tn dgvTepn Qopd drhate Tpémo drufdopatog. AvGface Tnv In

nuépa 13 oehidec, Tnv 2n nuépa 11 oehides kol yevikad kG0e nuépo ddfale 2 ogrideg MyoTEpPES amd TNV

aponyovuevn. H Mopio Ttapatipnoe 611 Kol T 000 QopEg YPELAGTNKE aKPIP®S TO 1610 TAN00g NUEPDOY Yia
va. dwpacer To Pipiio.

a. i. Na o¢iere 0TL T0 TA00C TOV GELidOV TOL Pifiiov mov dwdPale kaOe nuépa TV TPAOTN Popa gival
opor apOpunTIKNG mpoddov (a,) TNG omoiag va Ppeite TO YEVIKO TOMO @, , AV OC TPOTO OPO TG
Oempnoovpe To TAM00¢ TOV 6ELIdOV TTOL draface TNV TPOTN pépa.

ii. Na dgitere 0T1 TO TAM0B0C TOV G6ELid®V TOL Pifiiov mov dafale kGBe nuépa T devTEPN POPA Eivar
opor apOpunTIKnG mpoddov (B,) TG omoiag va Ppeite To yeEVIKO TOmO B, , av OC TPOTO 0pO NG
Osmpioovpe To T 00 TOV 6ELIdOV TOV dGPface TNV TPOTN pépa.

B. Na ociere 6T Mopia yperaotnke 7 nuépes Yo va dwpacer To ifiio.

v. Na Bpeite nooeg oehideg Exer o Pipiio.

6. No dcilere 6T1 a, =B, , Yo kGO v=1,2,..,7.

Avon

o. i. H axorovbio (a,) elvor apBuntikn npdodog apov kabe 0pog e, mépav tov  1ov, TPOKVHTTEL OO TOV

nponyoduevo pe tpdcsdeon tov apBpod 2, pe o, =1 kot w=2 omdTE 0 YEVIKOG TG OPOG Etvar

a, =0, +(v-)-o=1+(v-1)-2=14+2v-2=2v-1
ii. H akokovbio (B,) elvan apBunty mpdodog apov kébe 0pog g, mépav tov  lov, mpokdmtel omd TOV
nponyoduevo pe tpdcsdeon tov apBpod —2 ,pe B, =13 kot ®=-2 omndte 0 YeVIKOS TNG OpOG £lvar
B, =B, +(v-1)-0=13+(v-1)-(-2)=13-2v+2=15-2v

B. Eoto 6T dudPace to Pifrio oe v pépec. Tote o, +a, +...+a, =B, +p, +...+B,

oniadn :
(2-1+(v—1)-2)-v:(2-13+(v—1)-(—2))-v o 2+2v-2)-v _(26-2v+2)-v
2 2 2 2
2v-v (28-2v)-v
2 2 '

Kotagod v#0, Bagivar 2v=28—-2v4v=28=v="7.

v. Ipopavag aveédptnta omd tov Tpdmo mov Sidface 1o Piiio, to mAnboc Twv cedidwv tov PifAiov givar To
_(21+(7-1-2)7
7 2 -
0. 'okdbe v=1,2,..,7,
gtvar By, =B, +@-v-1)-(-2)=13-16+2v+2=2v-1=aq,.

49.

Exdooeic Mrdplog



94 5 Ilpéodor

218 Ofpa 4 -1435

Muo 01KOYEVELD, TPOKELUEVOD VO YPNUATOOOTNGEL TIS 6TOVOES TOV TALOOV TNG, £xEl Vo emMAEEEL peTay ovo

TPOYPURNATOV TOV TNG TPOTEIVOVTUL:

INa to Tpoypappo A mpénel va katobicer tov 1° piva 1 gopd, 1o 2° pive 2 gupd, Tov 3° piva 4 gopd

KOl YEVIKG, KGO pmiva mov mepvael, mpémel vo KotoBéter mocd owwAhdolo omd ovtd mov kutéBeoe Tov

PO YOVEVO PNjva.

I to Tpoypappa B mpémer va kotabioer tov 1° piva 100 gopd, 0 2° pive 110 gupd, Tov 3° piva 120

VPO KOl YEVIKGA, KAOE pjva ov mepvael Tpénel vo KoTa0éter m066 katd 10 gvp® peyorvTEPo 00 eKeivo

OV KOTEOEGE TOV PO YOVUEVO pPrjva.

a. i. No Bpeite 10 1066 0, mOL TPEMEL vo. KaTtaTedel 670 Aoyaplacpd To v° pive sOp@®va pe To Ipdypoappa A.
ii. No Bpeite 10 mo66 B, mov Tpémer vo KatatedEl 670 Aoyaploops to v° pive sOp@®va pe to Tpdypappc B
iii. Na Bpeite To mo66 A mov Oa vapyel 6To Loyopraopd petd omd v piveg copQova pe To Tpdypappo A .
iv. Na Bpeite 10 mo6é B, mov Oa vwapyel 6to Aoyaplacpd petd amd v punveg cOuQOva pe To Tpodypoppa

B.

B. i. Timoo6 Ba vapyel 610 AOYOPLAGUO PETA TOVG TPATOVS 6 prjves, oOp@@va pe KGOe Tpdypappa;

ii. Av kd0g Tpdypappo ohokinpavetal oe 12 piveg, pe oo and Ta 6V0 TPOYPALNATE TO GUVOAMKO TOGO
mov Oa cvykevTpOEL Oa givar peyarvTepos

Avon

a. i. OvapBupoi mov ekepdlovv Ta Tocd KatédOeons, anoTeAOVV YEOUETPIKN TPoodo (a,) ue

o, =1 kuAdyo A=2 . Ondte a,=a, X" =1.2""=2"",

ii. OvapBpoi mov exkppdlovv Ta mocd katdbeong, anotelovy apBuntikn tpdéodo (B,) pe B, =100 wor Srapopd

o=10, onote: B, =B, +(v-1)o=100+(v-1)-10=10v+90

XV—1:1'2V—1=

rA—1 2-1

2" —1.

iii. Etvor A =S, =a, -

iv. Eivar B, =S, =%-[2B1 +(v=1o] =§[2-100+(v—1)-10]=§(10v+190)=5v2 +95v

B. i. Eivar A, =2°-1=63€ ot B,=5-6"+95-6=750€.
ii. Bivax A, =S, =2" -1=4095€ xou B, =5-12° +95-12=1860€ .
Apa pe to mpoypoppo A Ba €xovpe peyoldTEPO TOGO.

219 Ofpa 4 -1387

Ye mo aifovea OsdTpov pe 20 oepéc kadiopdTov, 10 TA00g TOV KaOGPATOV KAOE 6E1pdg avEdvel KaODOg

avepaivoops omd osipd o€ 6P, Katd Tov id10 wavra apdné kewepdrov. H 1" osipd éxer 16 kobicpata

ko 7" es1pd £y 28 kobiopato.

a. Na ogitete 6TL 01 aprOpoi mov ek@palovv 10 TA00¢ TOV KoBopdTOV KAOE ce1pdg sivardladoyikoi épor
aprOunTiknc Tpoodov. Na Bpeite Tov TPOTO 0pO TNGS KL TN L0POPE AVTIG TS TPOOIOVL.

B. Na Bpeite To yeviké 6po TnS TPoddovL.

v. Il6ca kaBiocpata £xel 610 To OaTpo;

6. Av otqv 1" ocs1pa ¢ aifovcog avtig vadpyovy 6 Keva kKaliocpote, oty 2" vaapyovv 9 Kevd
kaOiopata, oty 3" vrapyovv 12 keva kabicpoto Kou yeViKd, To Keva kKabiocpato ka0 cepds, amd ™
2" kon petd, sivar kotd 3 mEPLGGOTEPE AMd AVTE TS TPONYOVUEVIG, TOTE:
i. Na Bpeite amd mowa cepd ko TEPA Oa VTAPYOVY POV KEVA KaBiopaTa.
ii. Na Bpeite mocor eivon o1 Ogatéc.

Avon
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a. Ot apBuoi wov exppdlovv to mAnbog tov kabicpdtov kdbe celpdg eivar dadoytkol Opot apBUNTIKNAG TPOHIOL
(o), 010TL KGO eMOUEVOG TPOKOTTEL OO TOV TPONYOVLEVO POV TOV TPoGHEcove Tov 1010 aplOud.
O 1% 6pog g mpoddov eivar o o, =16.

‘Eyovpe a, =28 o, +(7T-1)0=28=16+60=28= 0 =2

B. Bivar a, =a, +(v-1Do=16+(v-1)-2=2v+14.

y. Oho 1o Batpo €xel S, = % (20, +(20-Dw] =10-(2-16 +19-2) =10(32 + 38) =700 kabicpara.

6. i. Ot apBpoi mov ekppdlovv t0 TANOOG TV KeEVOV Kabopdtov amotelodv aplBuntiky mpéodo (B,) pHe
B, =6 xotdopopd o =3 .

Eivar B, =B, +(v-Do'=6+(v-1)-3=3v+3.

‘Exovpe B, 20, < 3v+322v+14 < v>11. Apa and mv 11" cepd kot petd Oa vdpyovv povo kevd kadiopota.
1 1
ii. OuBeatégeivar S=S,, -S|, 2?0[2(11 +(10—1)0)]—?0[231 +(10-Do'1=5-(2:16+9-2)-5-(2:6+9-3) =
=5(32+18)-5-(12+27)=250-195=55

220 Ofpa 4 - 1395

O 1WWKTNTNG VoS TACOIMTIKOV YPaQEiov EKTIPG 0TI, OTAV Y00 o GLYKEKPLPéVY dwadpoun owwdétel Ta
gLoLTipLa oty Kavoviki Ty Tov 21 € ava gwortiplo, T0tE TOVAG KaTtd péco 6po 30 pévo soiTpra, EVO TO
reo@opeio £xel 51 Ofcsic.

Oflovtog va avéioel T telateia TOV, KAvEL TNV ak0AovON TTpoc@opd: O npaotog emPdatig mov Ba ayopdoeL

aworipro o winpocer 3 € ko kGOe emopevog empatng Oo mmpover 0.5 € meprocodTEpO amé TOV

PO YOVHEVO.

a. Na Bpeite To 1060 TOV 00 TANPAGEL 0 OEHTEPOG, 0 TPITOS KL 0 TETAPTOS EMPATNG.

B. Av, o k@0s v<51 o apBpoc a,6 ek@paler To m0c6 OV Ba TANPDOGEL 0 V-00TOG EMPATNG, Va dgileTe OTL
ou ap@poi @, a,, ..., a €ivor dwwdo kol 6por apr@unTKg TPoddov Kar va Ppeite T Swwpopd ®
QUTHG TS TPOOIOV.

Y. Av To Aew@opsio yepiosl, va Bpeite 10 m066 mov 0o AANpdOGEL 0 51% smpPaTng.

0. Na Ppeite moca TovrayoTov swottipra 0o Tpémel va movinBovv dote N giopaln 1oV YpaPEiov pe oV
™V npocPopd va Cemepvd v eiompaln mov Ba ékave dwwBétovtog Ta sGtTipLa oty TIp TOv 21 € ava

gloLTipro.
(Aivetor 6Ti: /10.201 =101)
Avon

a. O 2, 0 3% karo 4° Oa TAnpdvovy avti-ctoyya 3+0,5=3,5€, 3,5+0,5=4€ xor 4+0,5=4,5 €.
B. Av o, 1o mocd mov Ba mAnpdcovy ot emPareg, TOTE AT Eiva O6pot TG apBunTiKNg Tpoddov (a,) HE
a,=3 kuu ©=0,5.

y. O 51% egmPdg, Oa minpooet oy, =a, +(51-1)0o=3+50-0,5=3+25=28€.
3. Eiva SV>3O-21©%-[2a1+(v—1)m]>630 S v [2:3+(v=1)-0,5]>1260

12+v-1

<:>v(6+VT_1j>1260<:>v >1260 < v (v+11)>2520

Svi+11v=2520>0, (1)
Eivor o A=11"-4-1-(-2520)=121+10080=10201
—11£+4/10201 —11£101 , 90 112

o V,,= = . Onote vi=—=45 , v,=———=-56
’ 2-1 2 2 26

Exdooeic Mrdplog
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v>0

And 10 Simhovd mivaka Eyovpe 6T (1) <> v<—56 | v>45< v>45 | - -© *f6 4f +0

, . . . , 2
Apa Bo Tpémel va TovAovoe TovAdylotov 46 gloiThpLo. verIlv=25200 + 0 - 0 +

221 Ofpa 4 - 1488

2nv A" ta€n evég Avkeiov g Kapditeag 1 oOppfovrog Tov podnpotik@v IpoKELTOl VO TPOYILOTOTOU]GEL

o dpaotyprotyra. Emeon opmg oev yvopiler 10 mi0oc tov podntov g taéng, cvppfovievetar 10

INvpvaoty TOov GYoAEiov, OV GTOLYILEL TOVG POONTEG Yo TIC TOPELAGES KOl EKEIVOG TNG OTOVTa pe éva

npofinpa:

«Mmop® va Tomo0eT1)00 0h0Vg TOVg podnTéc o X oepég pe x—1 podntéic og kKGBe oepd. Av opwg Oerom

va. Tovg Tomofetiiom 6 X+ 3 oepéc pe x—3 podntéic og kKA oepd, Oa pov Aeimer évag padNTHS».

o. Na Ppeite Tnv Tipn} Tov X.

B. No amwodciéete n A" 16én éxer 90 podntéc.

v. H ovpfoviog ckomevel va poipdoel Tovg mapomdve 90 podntéc oe v opddeg gpyoasiog, OGTE GTNV
TPAOTN Opada va tave 2 podntéc ko og kKaOe emdpevn opdoa va tnyaivovy 2 moapandve KOs popd. Na
Bpeite v Tipq T0V vV, NA0OT TOGES ONAOES EpYaciag Oa dnuiovpynOovv.

Avon

a. Ovpadntégeivor x(x—1) 7 (x+3)(x-3)-1.

Eivwwt x(x-D)=x+3)x-3)-lox’-x=x"-9-1-x=-10=x=10 .

B. H A" t4én éxer 10-(10-1)=90 pobntéc.

y. Ot pabntég otig opddeg epyaciog etvar opot apuntikig mpoddov (a,) pe o, =2 , =2 wor S, =90 .

Eiva SV=9O©§[2(1] +(v=1w]=90 @%[2-2+(v—1)-2]=90©%(4+2v—2)=9()

<:>§(2v+2)=90 SV +v-90=0

Eivor: o A=1>—4-1-(-=90)=1+360=361

-1£4361 —1£19
2-1 2
Apa Bo dnuiovpynBodv 9 oupdodeg.

o Vv, = . Onote v=9 11 v=-10, mov amoppinteTar .

22, Teoperpikf wmpbdodog

222 Ofépa 2-1360

Xg YEQUETPIKY] TPO0d0 (a,) pe OeTiko AO0yo A, woyver: o,=1 ko a ;=4 .

a. Na Bpeite To Adyo A TG TPOOIOV KOl TOV TPATO OPO TG,

, s 4 - s . __~Av-3
B. No amodcitete 6T 0 V-06TOG Opog TNG TPoddoL eivan: a, =2""" .

Avon
Eivau:
o, =1 o X' =1 o N =1 , (D
a. = =
05 = o -X"'=4  |o-2=4 , (2)
1 ) ) 1 ., 5 >0
H (1)@&1:? , omoten (2) yivetan F-X =4SN =40=2
Apa o ——l
p 1 ER
v—1
B av:al‘xvfl_ 1 ‘2V71_2 _2v—1—2:2v—3‘
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223 Ofpa 2 -12763
Aiveton pio Tp60d0g o, pPE TPOTOVG OpoVE 2, 22 .4, 42 5 oees
o. Na eierdoete avn a, civon aprOpntikn wpdodoc.
B. No amodciCete 6Tin o, civon yEOPETPIKN TPO0OOG KoL va Ppeite TO v-06T6 TNG OpoO.
Avon
a. o vo amotedovv ot a,, a,, 0, ... dSdoykods dpovs aplBuntikng Tpoddov Ha Empeme
a, =%<:>2\/§=2L24<:>\/7=% , Gtomo

Apan a, dev etvar aptOuntikn Tpdodog.

22 4 2 242
B. Elvan % _ T\/_ =2 «a e N S - T\/_ =2 , omdte M o, amoterel yewpeTpikn npdodo pe Adyo

o a, 2\/E \/E
A=2.

Eyovpe o, =a,-X ' ea, =2-(2)"".

224 Ofpa 2 -12787
a. Na Mogte Tqv eéicmon x> —x—6=0.
B. Na Ppeite Tov 0eTikd axéporo aplOpé Kk ®ote ov apOpoi k-2 ,K,2k+3  vo givor o1000)1KOL 6pol 6g

L0 YEOUETPIKY] TPO0D0.

Avon

a. H elicoon éxst ovvieheotéc a=1, B=—1, y=—-6 wo dakpivovco A=(-1)°"—4-(-6)=25>0 ,
s T . 1+5 , 6 -4

omdte £xeL 800 pileg dvioeg mov eivan X, = — ondte X, = 5= 3 kot X, = T 2.

B. OtopBuol k-2 , k¥, 2k+3, ke€Z pe k>0 sivow dtadoykol 6pOL YEOUETPIKNG TPOHIOV, OTAV
K =Qk+3)K-2) oKk =2k —4k-6+3k > K —k-6=0
& K=3 1N k=-2, mov anoppinTeTan

Apa k=3 .

225 Ofpa 2 - 1242

a. Na Bpeite Tov mpaypotiko aplOpd x dote ov apOpoi: x, 2x+1, 5x+4 , pe ™ cepd wov divovror, va
gival 01000 1K0L OPOL YEOUETPIKIG TPOOOOV.

B. Na Bpeite 10 Adyo A TG TOPUTAV® YEMUETPIKNS TPOOIOV, OTAUV:
i. x=1
ii. x=-1

Avon

Eivau

a (2x+1) =x(5x+4) ©4x* +4x+1=5x"+4x o X' =-1ox’=1ox=1 q x=-1.
. iy , 3
B. i. o x=1 otapBuoieivan 1, 3, 9, ondte X=T=3.

-1
ii. o x=-1 otapBuoieivar: —1, -1, —1, omdéte A=—=1.

Exdooeic Mrdplog



98 5 Ilpéodor

226 Ofpa 2 -1257

. AvorapiOpoi 4—x , x, 2 givon otadoytkoi 6pot aprtOuUNTIKNS TPO6AOV, VU TPOGIOPIGETE TOV UPONd X .

B. AvorapiOpoi 4—x , x, 2 givol o1000)IKOL OPOL YEMUETPIKIS TPOOOOV, VU TPOGOLOPIGETE TOV 0PIONG X .

v. Na Ppelei 0 apOpég x @ote ov apBpoi 4—x , x, 2 va givor Swdokoi 6por apOuNTIKIG KoL
YEOUETPIKIG TPOOOOV.

Avon

o. Elvar 2x=4-x+23x=6x=2.

B. Bivar x> =(4-x)-2<x* +2x-8=0

‘Eyovpe: o A=2>-4.1-(-8)=4+32=36
—2+4436  -2+6

2-1 2
Onote x=—-4 1 x=2.

° X1,2 =

v. Andta a., B. epomuata Exovpe x =2 .
IlN'a x=2 otapBuoi etvar: 2, 2, 2 Kol ATOTEAODV S1AO0YIKOVG OPOLE ApOUNTIKNG TPoddov e =0 Kot
YE@UETPIKNG ue A =1 .

227 Ofpa 2 -1265
Aivetau n eéicwon: 2x° —5px+2p* =0 (1), pemopapetpo P>0 .
p

a. Na dcifere 0T e€icwon (1) éyevpilegmic: x, =2 ko X, = 5

B. Av x,,x, eivor ol pieg e (1), vo eerdoere av ov apOpoi x,, B, X, pe T oepd wov divovran, givan

01000(1KO1 6pOL YEMUETPIKIG TPOOIOV KL VU ILTIOAOY|GETE TO GVALOYIGNO GOC.

Adon

a. Heéiowon (1) éyet Swoxpivovoo A=(—5B)° —4-2-2B° =25p —16B° =9B> >0 , yakéde p>0 o
5B ++/9p° + _

piec g x,, = P ; P =5B;3B . Onote XI:SBZ3B:2B Kt X2:5B43B:%

B. OtapBuol x;, B, Xy €lvar S10d0)IKol OPOL YEOUETPIKNG TPOASOV, OV Kol LOVO OV

B> =x,x, < B> =28 % & BP=p* , mov woyveL.

228 Ofépa 2 - 1311

Ov oplBpoi k-2 , 2k xor 7xk+4 , keN givor, pe ™ ocepd mov divovror, SwwdoIkoi 6por piag
YEOUETPIKNG TPOGdOVL (@) .

0. Na amodcilere 6Tv kK =4 Kot vo Ppeite To Aoyo L TN TPOo6IOVL.

B. i. Na gk@pdoere 10 2° 6po, Tov 5° Kowtov 4° 6po TG TEPATAVO YEOUETPIKNGS TPOGHOV G GLVAPTIION
ToL 0, .

ii. No amodcilere 0Tt 0, +0a,=4(0, +a,) .
Avon
a. Exovpe (2x)° =(k-2)(7xk+4) © 4k’ =7k’ +4x-14x -8 —3k° +10k+8=0 < 3x* —10k—8=0.

10£+196 10£14

Eivor A=(-10)?—4-3-(~8)=100+96=196>0 ka1 «,, = - -

, 10+14 10-14 2 , ,
Omndte «, :T:4 Kol K, =% "3’ Tov omoppinteTal, apov KeN .
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Apa k=4 xoiotapiBuoi givanr 2, 8, 32, omdte 0 AOYog etvar A = % =4.

B. i. Bivar o, =a,-A=40, , a;=0a,-X "' =0,-X' =a,-4" =2560, , a, =a,- A" =a,-X =q, -4’ =64q, .

ii. o, +o0,=4(a, +a,) < 4a, +256a, =4(0, +64a,) < 2600, = 2600, , TOL 1GYOVEL

229 Ofépa 2 - 1321

a. Na Bpeite, yio moweg Tipég o0 x, ov apBpoi x+4 , 2—-x, 6—X pe TN 6€1pa TOL divovTal Eivol
O1000)1K01 6pOL YEMUETPIKNS TPOOIOV.

B. Av x=5 koo 6—x gival 0 T£TapTOS 0POS TNG TUPATAVE YEOMUETPIKT TPOOSOV, Va Ppeite
i. To AO0yo A NG YEMUETPIKNGS TPOOIOL.
ii. TovpdTO 0p0 @, TNG TPOHIOV.

Avon

a. Ot doopévor apiBuoi eivar dradoytkol Opot yempeTpikng mpoddov (a,) , av Kot Hovo av

2-x) =(x+4)(6-X) ©4-4x+xX*=6x—-x"+24-4x &2x*-6x-20=0 & x*-3x-10=0

Eiva:: o A=(—=3)"-4-1-(-10)=9+40=49

34449 347
2 2
Onote x=5 1 x=-2.

e X

B. i. o x=5, otopBpoicivar: 9, -3, 1.

Omndte 0 Adyog gival lz—éz—l.
9 3
.o ’ 4-1 1 3 1 0,1
ii. Elvaw a, =6-x<a-A" =6-5co (=)=l o |-—=|=leo-—=1caq =-27.
3 27 27

230 Ofpa 2 -1339
AiveTon 1 yeopeTpikn Tpoodog (a,) , Yo TV omoia 1oyer %s _ 27 .
o,
o. Na dgitete 6TL 0 AOY0G TG TPOOOOL Eivaw A =3 .
B. AvTto GOporGpa TOV TEGGAPOV TPAOTOV 6p®V THS TPoddov civan 200, va Bpeite Tov TpddTO 6pO 0, .
Avon

5-1
, o o, - A
o. Eivan = =27 -1

a, a; -

=27 =33 <A1=3.

, A -1 3' -1 81-1
B. Exovpe S, =200 < a, - =200 q, - =200 0, -—=200=400a, =200 =0, =5
A-1 1 2

Exdooeic Mrdplog
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231 Ofpa 4 -1499
Aivovtar ov apiBpoi 2, x, 8 pe x>0 .

o. Na Ppeite Tqv Tiu] Tov X @ote oL aplBpoi 2, x, 8, pe ™ oepd mov divovrol, vo GTOTEAOVV
01000)1K0VG 6povg aplOunTIKIg TPoddov. Ilowa civar N SraPopa ® GVTIG TG TPOOOOV;

B. Na Bpeite TOpo v TR TOV X OO0TE oL opBpoi 2, x, 8, pe ™ oe1pd OV divovTal, Vo ATOTELOVY
01000 1KOVG OpOVg YEMUETPIKIG TP0ddov. ITorog givar 0 Adyog A avTig TG TPOOOOV;

y. Av (a,) sgivane n ap@pnTikn wpoéodog 2, 5, 8, 11, ... ko (B,) eivor n yeopeTrpikn npododog
2,4,8, 16, ... torte:

i. Na ppeite 10 GOpowopa S, TOV v TIPpOTOV dpOOV TS (@) .
ii. Na Bpeite Tqv Tipn} Tov v @0TE, Y100 TO GOpowspa S, TOV vV TPOTOV dpov TG (a,) va weydsL:
2(S,+24)=8, .

Avon
o. Etvon 2x=2+8<2x=10<x=5.Tote orapfpoi eivan 2, 5, 8. H dwpopd etvor 0=5-2=3.
x>0 4
B. Bivar x*=2-8<=x’=16x=4 . Tote orapBpoisivar 2, 4, 8. O Adyog sivor 7»=§=
2
v. i. Bivat szg-[2a1+(v—1)m]=§-[2-2+(v—1)-3]=§(4+3v—3)=%(3v+1):3V2+V

3vi+v

+24)=B, V" <3V +v+48=2-2° < 3v} +v+48=128

—rd

i. Etvan 2(S, +24)=, < 2-(

<3 +v-80=0 .

-1+v961 -1+31

6 6

Eivar A=1°-4.3-(-80)=1+960=961>0 ka v,, =

—1+31 =5 kot v, = —1-31 :—?eN* mov amoppinteTor. Apa v=>5 .

6

Omnote v, =

232 Ofpa 4 -1519
Aivetor n yeopeTpikn tp6odog (a,) peAdyo A, yia TNV omoie wovovv T aKOrovOa:
a,=4, a,=16 kv A>0

a. No Bpeite Tov ap®T0 6p0 0, KoL 10 A0Y0 A TNG TPOOSOUL.

1
B. Na amodciere 6TL | axolovlia (B,) , pe (B,)=— amotehei emiong yewpeTpikn mpoodo pe Adyo Tov
o

v
avtioTpo®o Tov Adyov tng (a,) .
y. Av S, kou S}, givon Ta aBpoicpara tov 10 TpdTOV 6pOV TOV TPoddmv (a,) ko (B,) avrictovyw, va
1

—S, -

r 7 4 7 . 1 —_
oamodeifeTe 0TLIoYVEL | OYOn: S = 2

Avon

4
a. Eyovpe: o ay=4<a, XN =40, =2 (1)

4 )] 4 4 ) A>0
e ;=160 X :16<:>F-7» =16 XN =4A=2

, 4
Apa a1=7=1.

L
B- EiVOLl B\Hl = ("V+1 = (’vv = va :l

Bv i av+1 ;\"av A
a

Apan (B,) eivar yeopetpikn Tpdodog pe Adyo A' = % =% .
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y. Etvau Blzizl Kot }L’:l:l , OmOTE:
o, A2
N, 1 1-2"
10 S -1 -1 Q10 10 10
o S, =B A _1=1. 2 _20 o0 20d-27) 12 :i.(zlo_l)
10 1 )\4,_1 1_1 1_1 _l 210 29 29
2 2 2
10 10
e S,=0a, * 1—1 2 1=21°—1.

a-1 0 2-1
, p_ 1

Apa S, 2?'810 .

233 Ofpa 4 - 12731

"Eoto npaypotikoi apOpoi kK ,A(k 20, A#0 ko1 A=1). Oewpovpe Tovg aplOpovg %,K,K-l.

a. No amwodecitete 0TL 01 TpEIS aprOpol €ival 61000 1Kol OPOL YEOUETPIKIG TPOOOOV.

B. Na amodciete 0TI TO GOpOIGHE TOV TPLOV EIVAL TAVTO O1AQPOPO TOV PUNOEVHC,.

v. Av o aprOpoi % ,K-A o, (k>0,A#0 kou L =1) givan pieg g licwong x° +10x+16=0 va Ppeite
., K
TOVG aPLOpovg 3 K,K-A.
Avon
a. o va givor ot apBuoi % , K, K-A Su0d0yKol 0pot YE@UETPIKNG TPoOdoL B Tpémet

K-K-A 2 2 ,
S K=Kk, oV oYVEL

2 2
_X. ) ekl =
K . (k- M) <=«

B. OvapBpoi % , K, KA €&qovv aBpolcua:

2 2
K+ KA+ KX _K (1+7\,+7\,)_K‘(1+}\'+7\2)

L kvkon= =—
A A A

Eivau X #0 .
A

Omndte Y10, Vo, xovv aOpotcpa S1dpopo Tov undevog apkei X +A+120 .
To tpidvopo X +A+1 éxet Sraukpivovoa:

A=1-4-11=1-4=-3<0
Apa X +A+120 , yio k6Os mpaypatikd apdud A .

y. Ty eéicoon x> +10x+16=0 &yovpe:

o szl'xzzlzézm , OmOTE
o 1
%(K-x)=16@x2=16@|K|=4@K=4, apod Kk >0
- -1
o S=x,+X, = ﬁ_—0=—10 , omote

%+4x=—10@4+4x2 =1L 4+4 2 +10L=0= 212 +50+2=0

Exdooeic Mrdplog
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H Soxpivovoa A sivor A=5"-4-2-2=25-16=9>0 , omdte &govpe Vo pileg

—BtA ~ 543
7‘1,2 Z—C:);‘l,z =
2-a 4

1
Apa A=—-2 M A= —5 OV €lval OeKTEG,

IN'a A=-2 otoapBuoicivon — 2,4, —8 , evd v Xz—% ot apBpoi eivar -8, 4, -2 .

234 Ofpa 4 -12998

273 81 813

Aivovton o1 310.00)1K0T 6pOL TG YEMRETPIKNG TPoddov (a,): ST,

o. Na amodcilere 6TL
i. Ovmopamdve 6por oV pTopovV va €ival d1000) Kol dpor aprtOunTIKNiS TPoddov.
2 1
i 77‘/3 ~(3).

273

B. Av a, = — va Bpedei 0 v—00TOG OPOG TG YEMUETPIKNGS TPOGIOV.

y. Av a, 273 ko A=+3 , Vo amoogifete 6TL TO GOpocpa TOov 10 APAOTOV OPpOV TG YEMUETPIKNS

11
)G
npo6dov  givarico pg ———— .

p B 132
Avon

a. i. Ot apBuoi avtoi dev pmopodv va eivar dtadoyikol 6pot aplBuNnTIKng TPoddov, Kabmg Bo Empene va 1oyveL
2B=a+7y oniadn:

273 813

1 1
81= > +T =543 , EMOLLEVMG 2—4 =3 , TO 07010 JEV 1GYVEL POV V3 éppnrog, evd 0 §—4 elvan pntoe,

apa dev pmopoiv va givar icot.
ii. Ot dvo apBpoi givar Betucol, Yo va etvart ioot, apkel Ta TETpdymVA TOLG Va glvar ioa
peta&d Toug:

(27[} ( 3y J 272 z_(\/_)l“ 4'3—%-37 , T0 0moi0 1oyvEL.

81[
B. H yeouetpikn mpdodog Oa £yl otabepd Adyo: A= T =3.
2
O v-00T6g OPOG TG YEMUETPIKAG TPoddov eivan o, =X =a, (\/5 »

273 1

Opmg, epdcov, 1oydeL 0Tl a, :T =E(\/§)7 £yovpue OTL q '(\/5)7’1 =%(\/§)7 ,omoTe

1 76 1
\/g (\/g)vil :—(\/g)v .

2VVETMG, IOYVEL OTL O = 73 , Gpa 0 YeVIKOG OPOG TNG YEMUETPIKNG TPOOdOL tvar o, = 5 5
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v. T to dBpotopo tov 10 TpdTOV 6PV TNG YEMUETPIKNG TPOOSOV 1IGYVEL OTL:

\/g \/510_1_\/511_\/5

0T Bl 232

S

235 Ofpa 4 - 1498
Aivetar opOoy@vio Tapaiinroypoppo pe pikn Thevpov o, P ko gpfadov E , tétoro @ote or apBpoi o,

E, B, pet opd wov divovron vo £ivar 01000y 1Kol 6pol YEOUETPIKNS TPOOIOV.

a. Nao amodscitete omi E=1 .
B. Av a+p=10 7tére:
i. No kotaokevaoere pa eéicoon 2°° Badpov pe pileg ta pikn o, B.
ii. Na Bpeite To pixn a, .
Avon
a. To euPfadov tov opboywviov eivar E=a-p .
Eneidn ot a, E, B eivar Stadoytcoi 6pot yeopetpikig mpoddov, éxovpe E* =a B, omdre:
E*=E<E’-E=0<E (E—1):0§E:1 .
B. i. 'Exovpe S=a+p=10 xoo P=a-p=E=1.
Apan ekicoon eivar x° —Sx+P=0< x* -10x+1=0 .
ii. Tapqn o, P sivon pilec e eéicwong x* —10x +1=0 , mov &yst
A=(-10)"-4-1-1=100-4=96>0 Kot

101@:101\/16-6 =10i4\/€=5i2\/8.

2 2 2
Apa (a=5+2\/8 Ko [3=5—2\/6) n (a=5—2\/€ Ko B=5+2\/6).

pieg 1 x,, =

236 Ofpa 4 - 1392

E&mtiag evog atuyfpotog 6 S1wAeTi|plo aeTpelaiov, dtappéet oty 0Ghacca TeTPELAIO TOV 6TO TELOG TNG

1™ nuépoc koldater 3 teTpayOVIKa pilo (t.p), 610 Téhog TG 2™ Muépag KaAvmTEL 6 T.|, 6TO TELOG TI|G

3" nuépoc koAdmrer 12 T.u. Ko YEVIKG eEomA@OVETOL £TOL, OGTE 6TO TEAOG KGO MuéPos vo Kadvmrtel

eMEAaveln OTAGOLO 0O AVTIV TOV KOIAVTITE TV TPOYOVNEVT.

a. No Bpeite v emeaveo ¢ 06lhaocag wov 0o KaAdmTeL TO TETPEAMIO 6T0 TEAOS TG 5 Muépag petd to
atOympa.

B. Iléoes nuépeg peTd owd TNV 6TIYR] TOV ATVYNRATOS TO TETPELOL0 Oa KaldTTTeL 768 T.1.;

y. X710 téhoc TG 9™ Muépog emepPaivel 0 KPATIKOS UNYOVIGNOS Kot avTORGTOS otapatdsl 1) Edmhwon tov
neTPELAion. XTO TELOG TNG EMONEVIS NUEPOS 1] EMLYAVELY TTOV KAADTTTEL TO TETPELAIO Y€l pewmBei katd 6
T.L. Ko ovveilel va pertwvetol kotd 6 t.pu. v nuépa. Na Bpeite mocec nuépeg petd améd ™ otiypr} tov
aTVYNROTOG 1) 00AdooL0 EMPAVELD TOV KOADTTETOL 00 TO TETPELTLO B0 £ TEpLoploTel ota 12 T.p.

Avon

o. Ot emopaveleg g 0dhaccag mov kaAvrTovy to meTpéhato kébe nuépa oynuotilovv yeopetpikn tpéodo (a.,)

pe o, =3 kot A=2 . 1o téhog ™G 5™ nuépoag N empaveln Tov KAAOTTEL TO TETPELALO Elva

o, =0, - X =3-2% =48 1erpayovucd piko.

B. Etvar a, =768 <0, X' =768<>3:2""'=768 < 2"' =256 2" =2 o v-1=8<v=9 .

Apa, petd and 9 muépes 1o metpéhano Ha KaAvmter 768 T

Exdooeic Mrdplog
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y. Amd 1o P. epdua 610 TEMOC TG 9™ Muépag To meTpélato kaAvmTel 768 T.u. Ao v 10" nuépa Kot peTd,
Ol EMPAVELEG TOL KaADTTEL TO TTETPEAQLO KABE nuépa oynpatilovv apBuntikn npdodo (B,) pe
B,=768—6=762 ka1 w=-6 .
Eivar B, =12 B, +(v-Do=12 ©762+(v-1)-(-6)=12 & 762-6v+6=12

S T768—-6v=12<-6v=—T756=v=126.
Apa, petd amd 9+126 =135 nuépeg 1 Boddooia empavela mov KoAvmtetan and netpélato Ba €xel meplopiotel ota
12 T..

237 Ofpa 4 -1394

Xg évav opyaviopd, apykd vrapyovv 204800 Poxtiypre. Metd ané 1 @pa vadapyovv 102400 Poaxtipro,
petd amwd 2 opeg 51200 Boxtiipra, kKot yeVIKE o aplOpoc Tov faxtnpiov vrodurlacidleTor kGOe pa opa.
0. [éca paxtipra Oa vTapyovy peETa 06 6 OPES;

B. Tnq ypovucy otrypi 6pmg mwov Ta faxtipra oy 6400, o opyavicpdg tapovciace Eagvikn emocivoon. O
apOpog Tov aktnpiov dpylee Tai vo avEavetor ®@ote KGO o dpa va tputhacraletar. To gaivépevo
avTl dujpKese Yo 5 opes.

XopporiCovpe pe B, 10 TA00g TV fokTnpiov v Opeg petd and TNV otrypn TG emdsivoong (v<S5).
i. Na dciCete 6T 1) axorovlia (B,) sivan yeoperpikn Tpoodog, Ko vo. Bpeite Tov TPpdTO 0p0 Kon T0 AGy0 TN,

ii. No ex@paoete 10 tAifjfog B, TOV Baxtnpiov cuvepticel Tov v.

iii. [1éca paxtipra Oa vrapyovy otov opyavicpd 3 @peg petd amé TNV oTIYRI] TG EMBEIVOONG;
Avon
a. Av o, to minfog tov Bakmmpiov petd and v opeg, tote N akoAovbia (a,) eivor yeopetpikn mpdodog e

1 1Y 102.4
o, =102.400 ko A =— . Metd omb 6 dpeg Oa vapyooy o, =a, X = 102.400-(—) _102.400
2 2

=3.200 Poxmpro.

B. i. Ot opot g axorovliag (B,) amoteAoVV Ye®UETPIKT TPOOSO, 0PoV KaOe EMOLEVOG OPOG TPOKVTTEL OO TOV
TPONYOVUEVO, APOV TOV ToAlamAactbdcovpe pe to 3 . Eivar B, =3.200-3=9.600 ko A=3 .

ii. Etvor B, =B, X' =9.600-3""

iii. Ta Baxtipia mov Oa vrépyovy petd omd 3 dpeg etvar By =9.600-3°"" =9.600-9 = 86.400 .
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KE®AAAIO 6° BAXIKEX ENNOIEX TQN XYYNAPTHXEQN

23. H évvotia 1G5 cvvdprineng

238 Ofpa 2 -12908

210 TOPUKATO oyt divovral 3 avtieToryicsls oo éva 6vvolo A o £va oOvoro B.

A B A B A B
w \ > N <

Zxnpa 1 IXpa 2 ZxNpa 3
0. No a1TI0A0YGETE V10T 01 AVTIGTOLY(IGEIS TOV GYNUATOV 1 Ko 2 dgv TAPLGTAVOUY GUVAPTIGN 0T6 TO A
o710 B gv® Tov oynpatog 3 maprotdvel cvvaptnen o6 o A oto B.
B. Avn avtieToiyion Tov oynpatog 3 ival 1 svvdaptnon f,
i. No TopucTGETE NE AVAYPAPT] TOV GTOLYEIMV TOV TO TEHTIO OpIGPOY A TNG ovvaptnoeng f.
ii. No 7TopacTNGETE PE AVAYPAPT] TOV GTOLEL®V TOV TO 6VUVoro TIn@V f(A) Tng ovvapmnong f.
iii. Na Bpeite i Tipég (1) ko f(2).
Avon
a. H avtiotoiyion tov Zynuatog 1 dev mapiotdvel cuvdptnon and 1o A oto B ddtit0 5 TOL GLVOAOL A dgv
avtiotolyileton o€ KAmolo otoyeio Tov B .
H avtiotoiyion tov Zynupatog 2 dev mapiotdvel cvvdptmon and 10 A oto B 6101t 10 3 TOvL cuvolov A
avtioTtotyiletal o 600 GTOlYElN TOL GLVOAOL B .
H avtiotoiyion tov Zynuotoc 3 mapiotdvel cuvdptnon and 1o A oto B 810t kdBe ototyeio tov cuvolov A
avtiototyiletol og £va akplPdg oTotKEl0 TOL GLVOAOL B .
B. i.  To medio oplopo? eivarto A = {1, 2, 3,4, 5} .
ii. To ovvolo tipwv givorto f(A)= {1, 2,3} .

iii. Eivar f(1)=f(2)=2 .

239 Ofépa 2 -12997

"Exovpe pmpootd pog T AlGTO PE TO OVORUTETMOVORE TOV poONTdv evég Tpfqpatog Tg A’ Avkeiov &vog

I'evikov Avkeiov.

Yympotiloope To cvvorha A, pe otorygio To pikpd ovopata podnTtov g A’ Taéng evog 'evikov Avkeiov

Ko B pe otoyygio Ta erdvopa padntov g A° 1déng tov idrov I'evikov Avkeiov.

Opilovpe v avtictoipion f: A —> B odpoovae pe v omoia avrictoryovpe kKaBe pikpo ovopo podnTy oto

ETAOVLUO TOV Kor v g:B —> A pe v omoio avTiotolyodue o€ KGOE Em@VONO podNTH TO PIKPO TOL GVopa.

0. Na eerdoere av n avtiotoiion f: A — B opilel mavra ovvaptnon amd 10 civoho A 610 ohvoro B.

B. Na wpocowopicete vo moreg Tpoimodiceig n aviiotoiyion g:B — A amoterel ovvapTnon and to cHvoro
B 670 60voL0 A Kol Vo TPOCcOL0piceTE OO £ivar N EapTNéEVI] Kot Tora 1) aveEapTnTn peTafinty.

Avon

o. H avtiotoiyion f:A — B dev anotekel mivta cvvdpon and to cbvolko A oto B, xabdg umopei va

vrapyovv pontég pe to 1010 Gvopa Kot SPOPETIKO EM®VLUO. AnAadr| va avtiotoryileTor £va 6TotKElo TOV

ocuvoAov A o€ TeplocOTEPA Omd Eva GTOLXELN TOV GLVOAOL B.

Exdooeic Mraplog
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B. H avtiotoiyion and to cuvoro B 610 chvoro A Oa amoterel cuvaptnon, av kabe etdvouo 610 chvoro B
avtioTotyileTol o HOVadIKO OVOLLO 6TO GUVOAO A, dNAadT Oev vdpyovy LabNTég e 1010 ETMVLO. Xg aVTHV
v wepintoon 1 ave&aptn puetafint Oa eivat To exrdvopo tov pabnth kot n e&aptnuévn petapfint Oo
glval to dvoud tov.

240 Ofpa 2 - 13031
2x+3
x—4

Aiverar 1 ouvaptnon G, pe G(x)=

a. Na Bpeite Tig Tipé ™ svvaptnons G yio x=2 , x=0, x= —% .
B. Na ppeite Tnv Ty Tov X Yo TNV omoia ogv opileTar n cuvdptnon G.
v. Na Bpeite v Ty} Tov X 7ov avrtistoryiletan, péom s G, oto 3.
Avon

2:2+3 443 7

"Eyovue: o G(2)= =—
XOLp (2) SRR 5

b

. G(O):2-0+3:_§’
0—4 4
1 2[_;_]” 1+3 2 4
S U B B
2 2 2

B. H ovvaptnon dev opiletal yio x =4 , 610tL | TN 0vT TOL X UNOEVILEL TOV TOPOVOLIOTH TOL KAAGUOTOG
6TOV TOTTO TNG CLVAPTNONG.

v. Avalnrodpe v T tov X =4 yio v omoia:

2x+3

Gx)=3<

3 2x+3=3(x-4) = 2x+3=3x-12 < x=15

241 Ofpa 2 - 1255
+2
Aivetar ) ovvaptnon: f(x)= 2X
X" —x—6
a. Na Bpeite To medio opropod g cvvaptnong f.
B. Na ociere oTi: f(2)+f(4)=0

Avon
a. Tpéner x> —x—620. Toprdvopo x° —x—6 &xsl dlakpivovoa:

+ + -
Az(—l)z—4-1-(—6)=1+24=25>0 Ko pileg Tic: xlyzz%z%.Apa x1=g=3 Kot x2=74=—2.

Ondte mpémer x #3 Kol X # —2.

Apan f éxelmedio opiopod to A=R—{3,-2} .

2+2 4 4
. Etvat: o f(2)= = =—=-1
P 2) 2°-2-6 4-2-6 -4
. fa)=—2r2 -0 6
4#-4-6 16-4-6 6

Apa f(2)+f(4)=—1+1=0.
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242 Ofpa 2 -12765

Aiveton 1y ovvaptnon f(x) = Jx-2.

a. Na Bpeite 1o medio opropov g cvvapTNGTC.

B. Na Bpeite Tig Tipég T svvaptnong f ywa 6mworovg amd Tovg apbpovg —1, 72 , 6 , givan a V16 dVVATO.
Avon

a. H ovvaptnon opiletar 6tav x—-220<=x>2 .

Emopévag, to medio opiopod g cvvdptnong eivar A =[2, +©) .

2
B. Amé tovg apiBuovg —1, DR 6 , 1oyvel 611 6€ A , omdte sivor dvvatd va VITOAOYISTEL M TIUN NG

ocuvaptnong. Eivar f(6)=+v6-2 = Ja=2.

NG

Enedn —1<2 ko %<2 , &ovpe 6Tt —1g A o TéA .
, , 2 . ,
Apa yio. Tovg aptBpodg — 1 xon - n ovvaptnon f dev opiletar.

243 Ofépa 2 -13032

Aivovtar or cuvaptiieslg f(x)=1-3x kot g(x)=+/x+5.

0. No TtpocoopiceTe 10 TG0 0PLOROD TOV TOPUTAVO cvvopTioe®y f Kol g.
B. Na ociere 6T f(—1)=g(11).

v. Na Bpeite Tnv Ty Tov x, dote f(x)=g(4).

Avon

a. To medio opiopod g ovvaptnong f eivar A; =R . H cvvdptmon g opiletar 0tav x+5=0 dmhodr| otav
X 2 =5. Ondte 10 TESi0 0pIopod G cuvapong g sivar A, =[-5, +0).

B. f(-1)=1-3-(-)=1+3=4 kar gl)=11+5=+/16=4.

Apa f(-D)=g(1).

v. Avalntodpe v T Tov X Yo TNV omoio:

f(x)=g(4) < 1-3x=+/4+5 <:>1—3x=3<:>x=_§,

244 Ofpa 2 - 1244

2x+4, x<0

Aivetar n ouvaptinon:  f(x)=
n pTNon (){X—I,XZO
a. Na ocitetre 0Tt f(—1)=1f(3) .

B. No mpoooropioete Tic Tipég Tov xR , @ote: f(x)=0 .

Adon
a. Etva: o f(-1)=2-(-1)+4=-2+4=2 .

o f(3)=3-1=2.
Apa f(-1)=f(3).
B. ¢« Av x<0, 10te f(Xx)=0=2x+4=0& x=-2, oL &tvon dektn.
e Av x20, 161 f(X)=0x-1=0&x=1, mov eivar dextn.

Apa x=-2 1 x=1.

Exdooeic Mraplog
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245 Ofpa 2 - 1283

Aivetal ) ovvaptnon f, pe f(x)={8_x » ov x<d
2x+5, av x>0

0. Na dgitere 6om f(—5)=1f(4) .

B. Na Bpeite igTipégtov xeR , oote f(x)=9 .

Adon
0. Etva: o f(=5)=8+5=13
o f(4)=2-4+5=13
Apa f(=5)=f4) .
B. ¢« Av x<0, 1616 f(X)=9=8-x=9< x=-1, mov &ivar dextn.
e Av x>0, 10t f(X)=9=2x+5=9 < 2x=4< x=2, TOL givar deKTN.
Apa x=-1 1 x=2.

246 Ofpa 2 -1372
2x—5, x<3

Atvetor n euovaptnon f, pe: f(x)=
n pTnon 1, | (){X2 . 3<x<10

a. Na ypawyete 10 medio opropov g cuvdptinong f og popoen owwotipatog.
B. Na vrohoyicere Tig Tipég f(—1) , £f(3) ko f(5) .
v. Na Moete Ty eicowon f(x)=25.
Adon
a. H féyernedio opiopod 10 A = (-0, 3]U(3,10)=(—o0, 10).
B. Eiva. o f(-1)=2-(-1)-5=-7
e f(3)=2-3-5=1
o f(5)=5"=25.
Y. o Av x<3, 101 f(X)=25<2x-5=25 < 2x=30<x=15, mov anoppinteTat.
o Av3<x<10,16te f(X)=25x>=25 < Xx=5 | X=-5 , MOV OMOPPINTETAL.
Apa x=5.

247 Ofpa 2 - 13026

2 .
BOzompovpue ™ cvvdptnon f(x)= X", ovX appqrog.
2x , av X pnTog

a. Na vroroyicete Tig Tipnég f (\/5 ko f (%) .

B. Av x pnrég, va Moete TV elicwon [f(x)]’ =4x—1.
Avon

w f2)=(2y =2 | f(%)=2%=1.

B. Av x pntég, tote f(Xx)=2x,0 ondte n dobeica eicwon ypapetal 1GodHVoLaL:
(2x)* =4x -1, dnhadny 4x° —4x+1=0< (2x-1)°=0 .

‘Etot, 2x—1=0<:>x=%.
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248 Ofpa 2 -1385

a. Na Tapayovtomo|oeTe T0 TPLOVOPO X —5x+6 .

-2
B. Aiverorn covéptnon f(x)= ZX— .
X —5x+6
i. Na Ppeite 1o Tedio opopod A TG GUVAPTNGNC.
1
ii. No amodeifete 0TL Y10 KGO X € A woyve: f(x)=—— .
X f—
Avon
a. To tpidvopo x> —5x+6 &yst dokpivovoa: A= (—5)"—4-1.6=25-24=1>0 o pilec Tic:
5¢J1 5+1 6 4
X, = =—— ,0n01e X, =—=3 xol X,=—=2.
’ 2-1 2 2 2

Onméte x° —5x+6=(x—-2)(x—-3).
B. i. Tpémer x> =5x+620 < (x-2)(x-3)#20 < (x—2#0 xo1 x—-3#20) < (x#2 ko1 x#3)
H f éye1medio opiopod 0 A=R—-{2,3} .
x-2 x—2 1
x?=5x+6 (x-2)(x-3) x-3

ii. TakdBe xe€ A , woydel f(x)=

249 Ofpa 2 - 1354
2x* —5x+3
Aivetar n ovvaptnon f, pe f (x)=% .
X —
a. Na Bpeite To medio opropod g A.

B. Na mapayovromouwjoete T0 TpLOVLIPO 2X° —5x+3 .

2x-3

v. Na amodcifete 6TL 0 KGO x€ A woyve: f(x)= 1
X+

Adon
a. Mpéner x*—120. EBivme x*-1=0x’=l<x=1 1 x=-1.

Onoéte mpémer x #1 wow x#—1 .

Apan f égermedio opiopov to A=R—{-1, 1} .

B. Totpdbvopo 2x*> —5x+3 éyet Swopivovoa A=(—5)"-4-2-3=25-24=1>0 «ka
, 5¢41 541

pilegtig: X, = =", onote x,=1, x,=

22 4
Apa 2x2—5x+3=2(x—l)(x—%)=(x—l)(2x—3) .

3

2x*=5x+3  (x-D(2x-3) 2x-3
x* -1 (x-D(x+1) x+1

v. Twakdbe x €A , wyder f(x)=

250 Ofpa 2 - 1295
3
Aivetar i ovvaptnon f (14{)=X—146X .
X—

a. Na Bpeite To medio opiopov g suvdptnone f kor vo amodeilete 0TI, Y10 TG X 7OV AVI|KOVV 670 TTESIO
opropod TG, woyvel f(x)=x"+4x .

B. Na Bpeite Tig Tipég Tov X, Y10 TIS Ooieg woyver f(x)=32 .

Avon

Exdooeic Mraplog
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a. [pénet x—-4#0<x#4 . Apan f €yxel nedio opiopov 10 A=R—-{4} .
x’—16x  x(x*-16) x(x-4)(x+4
x—4 - (x—4 ): : x3(4 ):X2+4X
B. To xeA , &ovps f(x)=32 x> +4x=32 < x* +4x-32=0 .
Eivar: o A=4"—-4.1-(-32)=16+128=144
—4+144 —4+12

21 2

INakdbe xeA , woyder f(x)=

° X1,2 =

Onote X=T6=—8ﬁ x=§=4, oL amoppintetal, apod 4¢ A . Apo x=-8 .

251 Ofpa 2 - 1297

1
Aivetor ny ovvaptnon f(x)=x+—, x=0.
X
. , . 1
a. Nao vmoloyicete Tnv Tipn) TG mapdotacng: A=f (E] +f(1)-£(2) .

5
B. Na Adoete Vv egicwon f(x)= 3"

Avon
a. Etvai: o f (ljz

1 4
e f(2)=2+—=—+
(2) )
, 1 5 5
Onéte A=f|—|+f(1)-f(2)==—+2-==2.
2 2 2

1
B. Tww x=0 eivan f(x)=§<:>x+—=§<:>2x2—5x+2=0.
X

5449

2.2

o)}
+

Eivwt A=(-5)"-4-2-2=25-16=9>0 «at X2 = &

. Apa x=2 1 x:%.

-b ‘

252 Ofépa 2 - 1263

H omdéotacn y (o€ QIMONETPa) €VOS GVTOKIVIITOL atd pia wéAn A, peETa amd X Aemtd, diveron améd T
oyéon: y=35+0,8x.

a. ITow Ba gival 1 0667106 TOV CVTOKIVIITOL 00 TV WOAN A petd amd 25 Aemtd;

B. Moca Aemtd Oa éxer KivnOei 1o avtokivTo, 0TOV OO ATEYEL 75 UMONETPO 06 TNV TOAN A ;

Avon

o. H amdotaon tov avtokivitov petd and x =25 Aentd, sivar y=35+0,8-25=35+20=55 yhduetpo.
B. Otav 1 andcTOoT TOL CVTOKIVATOL amtd TNV TOAN A givon  y=75 , €ovue

35+0,8x =75 < 0,8x =40 & 8x =400 < x =50 entd



6 Booikég Evvoies TV ovvapTHoE®Y 111

253 Ofépa 2 -1278
H 0gppokpacio T oc padpodc Kehsiov (°C), ot faBog x yltMmopéTpov KAt and v emeaveio g I'ng,
divetan Katd TPocéyyion amwo TN oyéon:
T=15+25-x, é6tav 0<x<200
a. Na Bpeite T Ogppokpacia evog onueiov wov Ppiockerar 30 yuopeTpo KAt amd TNV emeavewo tne I'ng.
Na a1TI0A0Y1)GETE TV ATAVTI G| GOG.
B. Na Bpsite To GOog 610 0moio 1 Ocppokpacio sivar ion pe 290°C .
Na a1TI0A0Y1)GETE TV ATAVTI G| GOG.
y. X& mowo Bd0Oog pmopei vo Bpickerar éva onueio, 6to omoio 1 Ocppokpacio sivar peyorvtepn ond 440°C ;
Na a1TI0A0Y1)GETE TV ATAVTI G| GOG.
Avon
o. Xg Bdboc x =30 yihopétpwv 1 Beppokpacio eivor T=15+25-30=15+750=765 °C .
B. H Bgppoxpacia csivar T =290 , 6tav 15+25x=290<25x=275<x=11km .
v. Eivar T>440<15+25-x>440 < 25x>415< x>17 km .

254 Ofpa 4 - 13313

x —X
Aiveton n svvaptnon f(x)=—;

X’ —X

a. Na Bpeite To medio opropod A g f.

B. Na g€gtaoete av 1 ypoeki wopdactaocn g f £xel kowva onueio pe Tovg Géoveg x'x Kot y'y.
7. Na deitetre 6t f(x)=x'+x*+1 yakabe xcA.

0. Na gerdoete av N e€icwon f(x)=3 £ye1 Adon 6710 6Ovoro A.

Avon

a. o va opiletar n ovvaptnon f wpémel ko apkei

X-x20oxxX' D20 x20kmx’ —120 = x#0 ko x> #1 < x#0 kot x # +1

Xuvendg to medio optopov g f eivar to svvoro

A=R—-{-1,0,1} =(—0,-1)U(=1,0)U(0, ) U(l, +o)

B. Ereidnito 0¢ A mypapwn mapdotoon g f dev éxet koo onueio pe ov y'y.

Ot TeTUNuéVES TV KOWVAV onueinv g Ypapikng tapdotacnc e f pe tov x'x  eivon o1 Moelg g e&icmong
f(x)=0 pe xeA.

Eivon

fx)=0ox' - x=0=xx'-N=0=x=01x"-1=0=x=0x' =l x=0x==%1

Enedry O0eA , —-1¢A , 1¢A n eliowon f(x)=0 etvor addvarn oto GOVOAO A KOl EMOHEVMG 1) YPOPIKT
nopdotacn g f dev el koo onpeio pe tov x'x.

7_ 6 233 2 4 2
v. Eival f(x)=X3 X=X(X2 1)=(X2) 1=(X 1)()2( X +1)=X4+X2+1 Yo KGbe x €A
X’ —-x x(x"-1) x"-1 x° -1

8. Eivm f(x)=3 o x'+x’+1=3 o x'+x*-2=0. @étovpe x’ = Ko 1 e&icoon yivetor o +©—-2=0
mov &xel pilectic =1, o=-2.

o Ta w=1 &povpe x’ =1 x==%1 7oV dUOG dev aviKoVY 6TO TESIO OPIGHOY A.

o Ta m=-2 é&povpe x*=-2 mov sivor advvor.

Yvvenmg n e€icmon f(x)=3 dev éxel Avon 610 GhVOAO A.

Exdooeic Mraplog
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255 Ofpa 4 - 1437
2
Aivetorn covaptnen f(x)= %
X|—

a. Na Bpeite To medio opropod A g ocvvaptnong f.
B. No amwodcitete 0TL Y0 KGO x € A woyver: f(x)=|x|-2.
v. T xe A , va AMoete v eicowon: (f(x) + 2)2 —4f(x)-5=0.

Avon
a. [lpéner |x|-3=0|x|#3<ox#-3 ku x#3 .

Apan f éyermedio opiopod o A=R—-{-3,3} .
B. Oétovpe |x|=y , omdéte X° —5|x|+6=|x[ =5|x|+6=y -5y+6

Eivar: o A=(-5)"-4-1.6=25-24=1>0

5+41 5+1 6 4
=——=—"+ . Onote =—=3 kot =—=2.
° yl’z 2] 7 YI 7 Y2 7

Emopévog x> =5|x|+ 6=y -5y+6=(y=2)(y-3)=(|x|=-3)(|x|-2) .

X2—5|X|+6_ |x|2—5|x|+6 _(x[=2)(x[-3)

INoxafe x € A, woyxder f(x)=
|x|=3 |x|=3 x| -3

|x|—2.

v. T xeA , épovpe: (f(x)+2)" —4f(x)=5=0 & (x| -2+2)* —4(x|-2)-5=0
S xf-4x[+3=0.

@étovpe |x|=w , (2) katépovps: o’ —4o+3=0

Eiva: o A=(-4)"-4-1.3=16-12=4>0

444 442
° O, =——="—
’ 2-1 2
Omnote m=§=3 Ll ngzl
2 2

e Av 0=3<|x|=3<x=-3 11 x=3 mov amoppinTovial
e Av o=l |x|=1ex=-1 1 x=1.
Apa x=-3 1 x=-1 1 x=1.

256 Ofpa 4 -13114

[x-1|-|3-3x|+]|2x—4]|
5 .
o. Na dgifre 0Tt f(x)=d(x,2)—-d(x,1).

Aivetor n ovvaptnen f(x)=

B. Av ta onueiac A kov B mapiotdvovy 6tov GEova TOV TPAYRATIKOV aptOpdv Tovg aptfpoig 1 ko 2, va
OLUITUTTMOETE YEMUETPIKA TO CnTovpevo ¢ eicwong f(x)=0 kol va TpocolopiceTe TN AVon TG,

v. Na Aoete v e€icomon f(x)=0.

Avon
o. Eivan
f(X):|X—1|—|3—3x|+|2x—4|:|x—1|—3|1—x|+2|x—2|:
2 2
Cx =13 x =12 [x =2 2|x-2[-2|x~-1]
2 2

_2(|X—2|—|X—1|)_ 3
= 5 =[x=2|-|x-1]=d(x,2)-d(x,1)
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B. He&lowon f(x)=0<d(x,2)-d(x,1)=0<d(x,2)=d(x,1).
Av M 10 onueio Tov G&ova TOL avTIeTOLYKEL TN ADon X NG mapandve e&icwong, avtd Oa Tpénel va IGomEYEL amd

ta onuein A kou B kot xotd cuvéneia Oa ivar to péco Tov Tppatog AB.

3
Apa x=—.
P 2
, , , 3
v. Exyoope f(x)=0<=|x-2|=|x-1|=0x-2=x-1 1 x-2=-—x+1<0x=1 7 XZE
, . . , , 3
H mpdn e&icwon givar advvarn. Apa X = 5

257 Ofpa 4 - 1441
AivovTal 01 6LUVOPTNOELS: f(x)=x"—-4x+0 km g(x)=ax-5, pe aekR
a. Aviwoyver f(2)=g(2) , va ppeite Tnv TYU] TOL O .
B. T a=1,
i. va Mogte v eicwon: f(x)=g(x)
ii. va Aoete ™v avicowon: f(x)=g(x) ko, pe ™ Pondewa avtilg, vo Avoete v &icwon:
|£(0) - g(x)| =F(x) - g(x) .
Avon
a. Otovvoptioelg f kar g éyovv nedio opiopov 0 R.
‘Eyovpe f(2)=g2) =2’ -4-24+0=0-2-5 <4-8+a=20-5<a-4=20a-5-a=-1<a=1.
B. i. T a=1 &ovpe f(x)=g(x)<x’—4x+1=1-x-5 < x*-5x+6=0
Etvou o A=(-5)"-4:16=25-24=1

+ +
. xlzzﬁzE . Onoéte x=2 1 x=3.
c241 2
ii. Eivor f(x)>g(x) x> =5x+6>0 & xe(—mo, 2]U[3, + o) . e 2 3 4w
‘Exovpe [f(x)—g(x)[=f(x)-g(x) & f(x)-g(x)20 < f(x)2g(x) 2 st6l + o - o +

& xe(—o, 2]U[3, + o)
258 Ofpa 4 - 1457
Aivetar ) eicmon: x* —x+(A—2")=0, pewopapetpo LeR . (1)
o. Na Ppeite ™) owkpivovca A g egicmong kKo va omodeiete 0TL 1) e€icmon &gl pileg mpaypoTikég yio
ka0e LeR .
B. o oo Tipn Tov A M eicowon (1) éxer dvo pileg ioses;
v. Na Bpeite 10 A, dote n ovvaptnon f(x)=vVx’ —x+A -2 va &g wedio opiopod 10 R .
Avon
a. Eivaw A=(=1>=4-1-(A=X)=4X —4r+1=21-1)’20 , ya k60 reR , omodte n eéicwon &yst pilec
TPOYUATIKES Yo kibe A eR .

B. Hsticwon (1) &ystdbo pileciosgotav A=0< (2A-1) =020 -1=0 A=

B =

v. H f éye1medio opiopod o0 R, avkat povo av x° —Xx+A—A" >0 , yiokébe x e
Anhadn a=1>0 , mwov 1oyveL Kal

A<0e (1-20)°<0&(1-20)° =0 <:>1—2k=0<:>—27»=—1<:>7»=% (apov eivar A<0).

1
Apo A=— .
P 2

Exdooeic Mraplog
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259 Ofpa 4 - 1388

x*-1)(x* -4)

5 , M omoia £yl medio opopov To R —{—2,1}.
X +KX+A

Aivetan covaptnon g(x) =

a. Na Bpeite 11 TIpéC TOV K KO A
B. Te k=1 kv A=-2:

i. Noa awhomoumcete TOV THTO TG g .
ii. Na ocifere oT: g(a+3)>g(a) , 6tav —1<a<2.
Avon
o. Emedn n ovvdpnon g £€xel medio opiopod 1o
A=R-{-2,1} , otapBuoi —2 xor 1 sivan piec e eéicwong x> +Kkx+A=0 .
1% 1pomOC
Am6 T0VG TPOTOLG TOV Vieta €yovpe:
e S=—k& -2+l=-xks k=1
o P=A -2'1=AA=-2.
2% 1poMOC
Mpéne: o (=2) +x (=2)+A=0 4-2xk+A=0A=2x—-4 (1)

)
e Pk l+r=0=1l+xk+A=0<=1+xk+2k-4=03k=3«k=1

Onoten(l) @oAr=2-1-4=r=-2

Apa k=1 ko1 A=-2 .

B. i. Tw k=1 kou A=-2 ¢£&yovpe:

(x2 - 1)(x2 -4) (x-D+D(x-2)(x+2)

x> +x-2 x+2)(x-1 =(x+D(x=2)=x"-x-2, x€A .

g(x)=

ii. Eivar g(a+3)—g(a) =(0+3)* —(0+3)-2—(a* —a-2) =a’ +60+9-a-3-2—-a’ +a+2=
=60+6=6(a+1)>0, apod a>—-1. Apa g(a+3)>g(a) .

260 Ofpa 4 - 1390

x> =1)(x*-4)

Alverar ouvapnen g(x)=-—;
X +KX+A

, 1 omoia £yl medio opopod To R —{-2,1}.

a. Na Bpeite Tig TIHéS TOV K KO A
B. Te k=1 ko1 A=-2:

i. Na amhomonjoete T0V TOTO TG C .
ii. Na dgitere oti: g(a)-g(p)>0, 6Tav a,pe(—-1,1)uU(,2).
Avon
a. Eneidn n ovvépmon g éxet medio opiopod 10 A=R—{-2,1} neficwon x* +kx+A=0 &yelpilectic —2
kot 1. Amo tovg tomovg Vieta, Eyovpe:
e S=—k& -2+l=-xks k=1
o P=Ac -2'1=AA=-2.

(x> =1)(x* —4) _ x-Dx+D)(x-2)(x+2) _

B. i. Ta k=1 ko A=-2 é&ypovpe gx)=

X +x-2 x+2)(x-1
=(X+1)(x—2)=x2 -x-2, xXeA .
ii. O mivakag mpoonuov g g(x) @oaivetor 6To SMAAVO GYNLLO. X |- -2 _ll 1 ? +©
Enedn o,Be(-1,1)u(,?2) éovue g(a)<0 xar gPB)<0. g(x)| + + (l) - - (l) +

Onodte g(a)-g(B)>0 .
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261 Ofpa 1526
INa Tovg Tpaypatikovg apdpovg a, pe R oyvel 6T
o |1-3a|<2

e H améotaon Tov aprBpod B amd Tov apOpé 2 givor pkpoéTepn tov 1
1
o. Na amodery0si 611 -3 <a<l.

B. Na amoosyyBei 6Tt |[p—-3a—-1|<3.

v. Na amoderyfei 6T n svvaptnon f(x)= \/ 4x* —4(B-2)x+PB*> é&yer nedio opiopov 6ho To cbvoro R TV
TPAYRATIKOV aplOp@v.
Avon

1
0. Eivar |1-30|<2 < |30-1|<2 < -2<30-1<2 < —1<3(x<3<:>—§<(1<1

B. Eivar d(B,2)<l<=|B-2]<1.

1° 1pomOC

Ioyber |B—3a—1|=|(B-2)+(1-3a)| <|B-2|+|1-3al<2+1=3
2% 1pomog

‘Eyxovpe: [B-2|<l<—-1<Pf-2<1<1<B<3

. —§<a<1<:>1>—3a>—3©—3<—3a<1

[Ipocbétovpie KOTA PEAT TIG AVIGOTNTES KO EXOVLLE:
1-3<P-30<3+l = -2<Bf-30<d4 & -2-1<f-30a-1<4-1=-3<B-30-1<3 < |f-3a—-1|<3

v. H f éye1medio opiopod 1o R, av kot povo av 4x° —4(B-2)x+p° >0, yiokébe xR .

To tprdvopo 4x> —4(B-2)x+B° , éxet a=4>0 xon
A=[-4(B-2)F-4-4-B> =16 (B* -4B+4)-16B* =16p> —64B+ 64 +16B° =
=64-(1-B)<0, apod 1<f<3=1-B<0

262 Ofpa 4 - 1400

Avo @ilor amopdaocicav vo Kdvovv Tto yopm tovg dovierd. Tovg dpeoe va Coypagilovv pmhovidaxio kou

£6TIGAY PLLO. LIKPT] ETLYEIPN OGN YL VO, TO. TOVAGOVV HEGM O1001KTVOV. Ta ££000 KOTUGKEVN S (6€ EVPM®) YO X
pmioviakio divovrar ané ™) ovvaptnon K(x)=12,5x+120 kot ta €6000 a6 TNV TOANGT] TOVS (6€ £VPD®),

o€ duaoTnua €vog pnvog, amd T cvvaptnon E(x)=15,5x .
a. Ilow givor Ta waywo ££0d0 TG emyeipnonc;
B. Tvexppaler o apOpiog 12,5 kor 1L 0 aprOudg 15,5 oto whaicro Tov Tpofrqportos;

v. No Bpeite mtéoca priovidkia wPETEL vo. TOVAGOVY DGTE VA £(0VV £€6000 660 Kol ££000 (ONAadn) va punv
«umaiver pécax 1 emyyeipnon).
0. Av movioovv 60 pmhovidxia Oa £xovv kEPdog; Na arTloLoYGETE TNV ATAVTI O] GOG.
Avon
a. Eivar K(0)=12,5-0+120=120 .
Apa, av N entyeipnon kamwolo uive dev KaTaokeLAceL umlovldkia, £xel £€oda 120 € .
B. OtapBuol 12,5 ko 15,5 exepalovv avtictolya TIC TIEG KOGTOVG Kot TOANOTG Yio KaOe umAovldKt.
v. Eivon K(x)=E(x) =12,5-x+120=15,5x < 12,5x-15,5x=-120= -3x=-120 & x=40.
Apa mpémel va tovAncovy 40 pmhovlakio.
o. Etvor: o K(60)=12,5-60+120=870€
o E(60)=15,5-60=930€
Eredn E(60) > K(60) &xovv képdog.

Exdooeic Mraplog
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263 Ofpa 4 - 12689

"Eva eMkonTepo amoyerdvetol omd To EAkodpopto kor 1o vyog Tov Y, (t) , o€ pétpa, omd TNV em@aveio TnNg

0draooag Ta TpOTE S Aemtd TNG Kivie1)g TOL diveTan GO TN GLVAPTNON:
Y, (t)=150+50t , t[0,5]

Ta ewopevo TEVTE AETTA KIVEITAL 68 6TOOEPO VYOG KOl 6T1 GLVEKELN KaTEPaivEL apya Yo 0éKa AemTd aKOpNa,

péYPL vo. emotpéYel 6to ghkoopopo. To vyog Tov amd TNV empdvern g 0dhacocag Ta TeElevTaio OEKA
Aemtd TG KivoG1|g TOV diveTon amd TN cuvdpTnon:
Y, (t) = 650 — 25t

0. Xg oo Vyog amd TV empdvero TG 0GAacoas fpickeTor T0 EMKOOPOHLO;

B. L& morwo Vyog amd TV EMPAvELD TS 0Ghaco0g TETAEL TO EMKORTTEPO 0Td TO 5° péyprto 10° Aemtd g
Kivnong Tov;

v. Na ypawyere To medio opiopod g ovvaptnoeng Y, (t) , Kol va TPoGo0piceTE TIC YPOVIKEG OTIYNEG KATA
TIG 0TOIEG 1] 0TOGTUGT TOV EMKOTTTEPOV 0té TN Odhacca sivor 250 pétpa.

0. i. X1o mwpdTa 5 AenTd TNG Kivo1)g TOV, TOGO, PETPO avePaivel To EMKOTTEPO KAOE AEMTO TOV TEPVAEL;

iil. Xto televtoio 0fko AETTA TNG KiVIIGN S TOV TOGH péTpa KoTEPaivel To eEMKOTTEPO KAOE AemTd OV
nepvaer;
Adon
a. Tnv ypovikn oty t=0 1o eEMKOTTEPO PPicKETAL GTO EAKOSPOULO TO 07010 Eivat
Y, (0) =150 pérpa ndve omd v empdavela g Odrhacoag.
B. Metd and 5 Aemtd, to ehxdmtepo Oa Ppioketon oe Vyog Y (5)=150+50-5=400 pérpo moveo omnd tnv
emeavela g Odhaccag. Apa Oa tetdel otafepd oto VYoc avtd Yo ypdvo te[S, 10] .

v. To ehikdmtepo korefaivel and to 10° Aemtd péypt vo @tdost mdi oto eAkodpopo petd omd 10 Aentd,
emopévag to medio opiopod e Y, (t) etvar o dtdotmpa [10, 20].

e tyog 250 pétpov amd 1t empdvela g Bdiaccag Ba Ppioketor kot 6tav avefaivel kol OTOV EMOTEPEL GTO
glkodpopo. Eivar:
e Y, (1)=250<150+50t =250 < t =2 Aemtd

o Y,(t)=250 < 650-25t=250 < t=16 Aemtd
6. i. Elvan Y, (t+1) =Y, (t)=[150+50(t +1)] - (150+50t) =50 pétpa, ondte Otav avePaivel to eMxdntepo, KhbE

rentd péypt to 5° Aemtd g kivnong tov, To VYog Tov avéavet otabepd katd 50 pétpo.
ii. Bivar Y,(t+1)-Y,(t) =[650—-25(t +1)] - (650 —25t) = =25 pétpa, omdte OTAV EMOTPEPEL TO EAMKOMTEPO,

KGBg Aemto amd to 10° uéypt to 20° Aemtd g Kiviong Tov, To VYog Tov petdveTol otabepd katd 25 pétpa.

264 Ofpa 4 - 1418

INo ™y kd@hoyn, pe TeETPpaymve TAOKAKLO, PEPOVS EVOS TOI(OV, NTOPOVUE VO, YPTCLULOTO|GOVUE TAUKAKLA
T0mov A pe mievpd d cm 1 TAokdkwe Torov B pe wigvpd (d+ 1) cm.
a. Na Bpeite, g ovvaptnon tov d, To gufaddv mov KOAVTTEL KAOE TAOKAKL TOTOV A Kol KGO TAaKdKL
Tomov B.
B. Avn em@avero propei va koeAv@Oel gite pe 200 whokdkie TOwrov A gite pe 128 tomov B, va Ppeirte:
i. Tn owbotaon mov £(ElL TO TAUKAKL KGOE TOTOV.
ii. To epfaddv g emEavelag TOV KAAOATOLV.
Avon
a. To eufadov mov kadvmtel éva mhokdkt: o tOmov A givar E, =d’cm’® xa

e Tomov B givar E; =(d+1)’cm’ .
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B. i. To epPadodv g empdveag eivar E=200E, 1 E=128E,

Onodte 200E, =128E, <> 25E, =16E, <> 25d* =16(d + 1)’

25d° =16 (d* +2d+1) < 25d° =16d* +32d +16 < 9d* -32d-16=0

H e&icoon £yst Stakpivovso A=(—32)*-4-9-(=16)=1024+576=1600 o1

, 32441600 32+40
pilecms dyy =————=""¢ -

2 - 4

Onodte d=7—=4 il d=—8=——<0 , OV ATOPPINTETAL.
18 18

Apa d=4 .

ii. To euPadov E mov keAvmrovy To mhakdkia sivor  E =200d” = 200-4% =3200cm”.

265 Ofpa 4 - 1420

INo v TOTeon erayyeApoTIKNG KAPTAS EMAEYETAL TETPAY®VO YopTOVL TAgvpds X cm (5<x<10) oTo
omoio 1 wepLoyn TVmOONG mePIfdiieTon and TEPLOOPLO. 2 cm O0TO TAVE KO 6TO KATO pépog TN ko 1 cm
0814 ko aprotePd (6mOCS 6TO GYNN0).

-«

X —r

a. Na ocigete 0T TO gpfadov E tng mepropg TOTMONG TOV ENAYYELLATIKAV GTOYEI®OV EKQPALETOL 0O TN
ovvapTnon:
E(x)=(x—-2)(x—4)

B. Na Bpebei n Ty 100 X, OoTE TO EPPAOOV TG TEPLOYIS TOTOONG TOV ETOYYELLUATIKOV GTOY(EI®V VO, Eivar
35cem’.

v. Na BpeBovv o1 Tinég mov pmopei va waper 1 TAELPA X TOV TETPOYAOVOL, OV 1] TEPLOYN TUTOGNG TOV
ETAYYEMLOTIKOV 6TOYEI®V £xEL EpPadov Tovidyietov 24 cm® .

Avon

a. Ot dwotdoelg Tov okloouévov opboywviov givar x—-2 kot Xx—4 , omote 0 €UPAdOV NG TEPLOYNG

extomoong etvan E(x)=(x-2)(x—-4) (1).

B. Bivat E(X)=35< (x-2)(x—-4)=35 & x* —4x-2x+8-35=0 ©x*-6x-27=0=x=9

"Eyovpe:
e A=(-6)-4:1-(-27)=36+108=144>0
6144  6+12 , 18 o o =0 '
.« X, = _ . Onote x=—=9 | x=—=-3, MOV anoppinTETAL
: 2-1 2 2 2
Apo x=9 .

y. Eivar x> —6x+8>24 x> -6x-16>0, (1).
To tprdvopo x> —6x—16 £yel
o A=B’—day=(-6) " -4-1-(-16)=36+64=100>0

6100 6+10 6 . —4
X2 = = ,0mo0TE X=—=8 | X=—=—2
P2 2 2 2

Exdooeic Mraplog
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To TpodeN IO TOV TPLOVOUOV PAIVETAL GTOV JITAAVO TIVOKOL. X —o -2 8 4w
Ondten (1) @ xe(—0, —2]U[8, +x). x2—6x—16| + (:) - (:) +
Emumiéov éyovpe 5<x<10. . .
Apa xe€[8,10] . —l

-2 5 810~

266 Ofpa 4 - 1421

INo ™y TOToon erayyEALOTIKIG KAPTOUS EMALYETAL TETPAY®VO YopToVL TAgvpds X cm (5<x<10) oTO0
omoio N mePLoy] TVTOONGS TePIfdiieTan amd TepOPLE 2 cm 6TO TAVM Kol 6T0 KAT® pépog tns ko 1 cm

0gg1a ko aprotePd (6TOCS 6TO GYNN0).
1

«

X —>

0. No ociete 6T 10 gpfaddv E g meproyilc TOTMONG TOV EXAYYEALUTIKAOV OTOLEIOV ek@pdleTan amé T
ouvépnon:
E(x)=x"—6x+8
B. No Bpebei n Tipn] Tov X, Oote 10 EPPaddv TG TEPLOYNS TOTOONGS TV EMAYYEALATIKAOV GTOLYEIMV va. givor 24

CIIl2 .

7. Av 10 gpPodov TG mEPLOYNG TOTMONG TOV EXAYYELPATIKOV 6TOL(Ei®V givar To Tord 35 em’, va Ppedodv
01 TIPEG TOV UTTOPEL VO TAPEL | TAEVPA X TOV TETPAYDVOV.

Adon

a. Ot dwotdoelg tov opboymviov ektinmong eivor x —2 kot X —4 .

Ondte N meploy] ektOTOONG €xst epPodov E=(x—2)(x—4)=x" —4x-2x+8=x"—6Xx+8 .

B. Eivww E=24 x> -6x+8=24 & x> -6x-16=0

Eivar: o A=(—-6)"—4-1-(-16)=36+64=100

6++100 6+10
21 2

o X, = . On6te x=8 | x=-2, MOV amoppinTeTAL.

Apa x=8cm .

y. Eivat E<35& x* —6x+8<35 x> —6x-27<0, (1).
To tpidvopo x° —6x —27 £yst

e A=(=6)—4-1-(~27)=36+108 =144

6144 6%12 . 18 —6
° X = = . Omdte x,=—=9 ko1 x,=—=-3.
’ 2-1 2 2 >

2_ _ _
A76 10 dimAavo mivaka Eyovpe 6tin (1)< —-3<x<9 . il B 0 *

‘Exouvpe emmAéov 5<x <10 ,omote 5<x<9.
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267 Ofpa 4 - 1422
INe ™ pétpnon OBgppokpacidv ypnoipomorovvtal ov Kiipoxkeg Padpov Kehloiov (Celsius), Dapevint
(Fahrenheit) kon KéApwv (Kelvin). Ov peratponéc g Oeppokpaciog and Keloiov ce @apevarr ko omd
Keloiov o KéAPuv, meprypagovrar amd Tig mpotdoss 111 ko I12:
II1: T vo petotpéyovps T Ogppokpacio and Pabpovg Keisiov (°C) ot padpodc dapevart (°F) ,
nolramraoralovpe Toug fadpovg Kehoiov pe 1,8 ko mpocOétovpe 32.
I2: Mo ve peratpéyoope ™) Ogppokpacio amd Badpovg Keisiov (°C) og Babpovg Kéipv (°K) ,
apocitovpus 6tovg fadpovg Kelsiov (°C) Tto 273.

o. Na ekppdoete copforikd ) oyéon mov wePLypdger 1 kKAOe TpoTOON.

B. Na dgiéete 6T1 1 e€icon mov moprotavel T oxéon petald T Ogppokpociog og fadpovg Kérpv (°K)
Ko 1|6 Ogppokpaciog og fadpovg ®apevart (°F) sivarn:

F-32

K= +273

y. XN dwapkero pog voytag 1) 0gppokpocio o po ToAn kopdvOnke and 278 “K péypr 283 K . Na Ppeite
70 draotnpa petaforig g Osppoxpoociog e °F.

Avon

a. Eivar F=1,8C+32 xa1 K=C+273.

B. Eyovope F=18C+32 < -18C=32-F<18C=F-32 ec=f32
Apa KzF_—32+273.
1,8
v. 'Exovpe
278£K£283<:>278£F_32+273S283 <:>278—273£F_32£283—273

9 2

F-32

<5< <10 9<F-32<18 < 41<F<50.

b
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Av évog KATOWKOG mog TOANG A katavoi®doer X KuPika vepov og éva ypévo, 1o m06é mov Ba mpémer va
TANPAOGEL OiveTOL (6€ EVPD®) ad TN GUVAPTNON:
12+ 0,5x, av 0<x<30
f(x)=
0,7x+6 , av x>30

a. Na Bpeite méca gopod o TAnpo e 6orog:
i. éhewe 0o TO OMITL TOV KL OEV EiYE KATAVUALDGEL VEPO.
ii. &relkoatavaroocer 10 kofika pérpa vepod.
iii. £y&1 katavarodogr 50 kofika pétpa vepoo.

B. Xe ma diin m6Ain B 10 0006 (08 EVPO) TOV AVTIGTOLYEL € KOTUVIL®MON X KUBIKOV pétpev diveton omwd Tov
0702

g(x)=12+0,6x , yno x>0

"Evog kdtowkog g oM A ko évog KaTotkog ™ oA B katavdimoayv to idlo kuPikd vepov, Yo To
2013 . Av 0 KATOWKOG TN|G TOANG A TANPMOOE PEYOAVTEPO TOGO GTO AOYUPLAGIO TOV OTO TOV KATOKO T1|G
nol B, va amodcilere 0T 0 KAOE évag amd TOVG OVO KATAVAL®GE TEPLocoTEPD amd 60 kvPikd pétpa
vepov.

Avon

Exdooeic Mraplog
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0. To moc6 mov Ba TANPOCEL KATOL0G OV KOTOVAADGEL

i. x =0 xupkd vepod eivar f(0)=12¢€

ii. x =10 xvPicd vepov eivan  f(10)=12+0,5-10=17€ .

iii. x = 50 kvPd vepov etvar  £(50)=0,7-50+6=41¢€

B. Av o1 K@toKol KotavaAmoay X KuPikd vepol o kabévag, tote Eyovpe f(X) > g(x). Awkpivovue Tepimtdoels:
e Av x€[0,30], 1618 f(X)>g(Xx)=12+0,5x>12+0,6x < 0,5x>0,6x < - 0,1x>0<=0,1x<0

< x<0, dromo.
e Av x>30, tote f(x)>g(x)<=0,7x+6>12+0,6x < 0,1x>6 < x>60 .

Apa KoOEVAS 0o TOVS KATOIKOVC Tmv TOAemv A kot B kotoviloos mepiocdtepo and 60m’ vepov.

269 Ofpa 4 - 1484

O ayovag 0popov avapeco ot YEAOVOE Kol TO Aoy YiveTal cOLO®VO. PE TOVS 0KOAOVOOVS KavOVES:

o H dwdpopn sivon Tpnjpa £vog €00Vypappov dpopov.

e O laydg Eexavaer T ypoviki) otiyp] t=0 om6 éva onpeio O.

o To téppo Ppickeron og onueio M pe OM > 600 pétpa.

e H yehdva Eexvaer ™ oty t=0 pe npofdadiopa, onraon amd éva onpeio A mov BpickeTor petadd

700 O kmwtov M, pe OA =600 pérpo.

Yno0étoops 611, yioo t>0 , 1 andcTAGN TOL Layod amd o O 1N ypoviki oTiypr] t min diveron amd Tov
tomo S, (t)=10t" pérpa, evéd N eméeTao TG YEAGDVEG 06 T0 O TN oTiyply t min diveton omd Tov THmO
S (t) =600+ 40t pérpa.

a. Na Bpeite og méon awécsTaon and to O 0o npémer va Ppioketar To Téppo M, OGTE N YELOVAE VO KEPIioEL
TOV AYDOVO.
B. YmoOétovpe Tdpa 6T N andotaocn Tov Téppatog M amd to O givan OM=2250 pétpa. Na Ppeire:
i. Mow ypovuc oTryun 0 Aaydg OTAVEL TN (ELOVA.
ii. ITowog amé Tovg 6v0 dpopeig mponyeitar T poviky otiypy t=12 min ko wowo givan 10TE M peTOdd
TOVG OTOGTAON).
iii. ITowx ypovikn otrypn teppatifel 0 VIKNTHS TOV AyOVA. Ly 2
Adon 0 0A=600m A M
a. T vo kepdicer n xehdva, Oa mpémer Sy (t) > S, (1) < 600+ 40t >10t* < —10t> +40t+ 600 > 0 <
StP-4t-60<0, (1)

To tpidvopo t* —4t—60 é&ysu:
o A=(—4)"-4-1-(-60)=16+240=256>0

+ + _
. tl,2:4_\/256:4_16 Cométe t=22—10 § t=—2__¢ t

21 2 2 6 C_4-60| + 0 - 0 +

To TpodOM IO TOV TPLIBVOUOV PAIVETOL GTO SITANVO TIVOKA.
Onodten (1) éyovpe < te(—6,10) .
Enewdn emmhéov t>0 , épovpe 0<t<10<=0<40t <400 < 600+0<600+40t <600+ 400
< 600<S, (1) <1000
Apa, to téppo M pmopet va anéyel Aryotepo and 1000 pétpa amd to onpeio O.
B. i. O Aoydg @TAVEL TN YEADVA TN XPOVIKT GTIYUN Y10 TV OTO{0 IoYVEL:
(@

S (t)=S, (t) < 600+40t=10t> < 10t> =40t —600=0 <> t> —4t—60=0<> t =10 min

ii. Etvar S, (12)=10-12% =10-144 = 1440 pétpa
S (12)=600+40-12 = 600 + 480 = 1080 pétpa
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Emopévog o Aayog mponyeitan tng xehovag. H peta&d toug andotaon sivat:
S=S,(12)-S,(12) =1440-1080 =360 m.

t>0

iii. Eivar S, (1) =2250 < 10t* =2250 < t* =225 < t* =15 < t=15min .

270 Ofpa 4 - 1495,

BOempovps opboydvio Tpiyovo ABIT (A =90°) pe kaOeteg whevpéc mov £ovv piKN X , Y TETOWN, DOTE:
x+y=10 .

o. Na amwodcitete 611 TO EPPadov ToL Tprydvov ABIT cuvapTi|cer Tov X diveTar b Tov TUTO:

1
E(x)=E(—x2 +10x) , xe(0,10)
2
. Na amodciéers oT1 E(x S—S , T kals xe(0,10) .
5 Y

25
v. T mowe Ty tov xe(0,10) To gpfaddv E(x) yiveror péyroto, onradn] ico pe ?; Tv mapatnpeite

167T€ 10, TO TPiy®VO ABI ;
Avon

a. Eyoope x+y=10<y=10-x . Eivaut x>0 kou y>0<10-x>0<x<10 , dpa x<(0,10).

1 1 1 1
To eufaddv Tov tprydvov givor E(x) =5 Xy ZEX(IO_X) =5(10x -x%) =5(—x2 +10x) , x€(0,10) .

2 1 2
B. Eltvan E(x)£75<:>5(—x2+10x)£75<:>—x2+10xS25<:>x2—10x+2520<:>(x—5)220 , TOV LoYVEL

25 ®
y. Eivau E(X)S75 (x-5)=0x-5=0<x=5, ondte y=10-5=5 .

Apato E(x) yivetar péyioto, 6tav x =y=5 , dnAadn 10 Tpiymvo givol opfoymvio Kot 1G0GKEAEC.
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33—

A H T

Y10 ourhavo oynua o ABI'A givar teTpdyomvo mhevpds AB=3 xkorto M givon éva
TUY0i0 €0TEPIKO onueio TG owywviov A . 'Eocto E T0 ocvvolikd gpufaddv tov
OKLOGUEVOV TETPAYAVAOV TOV GYILOTOC,

a. Na amodeietre 611 E=2x"-6x+9 , x€(0,3) .

> A
N

9 X
B. Na amoodciete 6T E > 3 T ka0l xe(0,3) . o B

v. Tw wowa Béon Tov M méve otnv A’ 70 6UVOMKO ERPUOOV TOV CKLUGUEVAOV TETPAYDVEOV TOV CYNNOTOS
. . . 9
yiveton eAdyroto, oniaodr] ico pe 2 H
Na a1TI0L0Y1CETE TV ATAVINGI] GOC.
Avon
o. [pémer x>0 xor MZ)>0=3-x>0<x<3 . Apa 0<x<3.

Eivwt E=(AOMK)+(MZTH) =x*+(3-x)"=x"+9-6Xx+x" =2x"-6x+9, x¢€(0,3) .

B. Eivar EZ%©2x2—6x+92%<:>4x2—12x+1829<:>4x2—12x+920 & (2x-3) 20 , mov oyveEL.
y. Eivau E=%<:>(2x—3)2=0<:>x=%.

3 . : . . , .
[N'o x= 5 o onueio O givon péco tov AB, ondte to M givan to péco tov Al .

Exdooeic Mraplog



122 6 Baoikig évvoieg TV oOVOPTHOEDY

272 Ofpa 4 - 1501

O avOpoToLOYOL Y10, VO TPOGEYYIGOVY TO VYOG EVOS EVIIAKE, YPNGLUOTOLOVV TIS TUPUKAT® EEIGMGELS TOV
TaPLoTdvouy TN 6yxfon peTay Tov PKoOvS y (6€ cm) 06TOV TOV PUIPOY KUl TOL VYOVS X (6€ cm) TOL EVI|AIKA
avaioya pe To ULO TOL :

INvvaiko: y=0,43x—-26

XM Avépag: y=0,45x — 31

o. 'Evag avOpomoroyog avakoivmter évo punpreio ooté pikovg 38,5 cm  mov avikel og yvvaika. No
VTOLOYIGETE TO VYOG TNG YUVAIKOC.

B. O avBpwmoréyog Ppickel pepovopéva. 06Td LEPLOY, TO OTOIN EKTINEG OTL AVI|KOVY GE VTP DWYOVS TEPITOV
164 cm . Ailyo pétpa mo KATO, OVOKOAVTTEL Vo pnplaio 0616 pkovg 42,8 cm mov aviKEL 6€ AVTPO.
Eivar mOavov to pnpraio 06tod Kol To 06TA EPLOV VA TPOEPYOVTOL Atd TO 1610 dTopo; No arTiohoyfceTe
TNV 0TAVIN O] GUC.

v. No gEeTdoete av pmopei évag Avopag KoL P, yovaika id10v DYoug va £(0vv unpraio 0oto idtov piKove.

Avon

o. Etvar y=38,5, omote 38,5=0,43x-26 < 0,43x=38,5+26 < 0,43x =64,5 <

<:>43X=6450<:>X:$ < x=150cm.

B. Tha y=42,8 xou x =164 noyéon y=0,45x-31 yiveton

42,8=0,45-164-31 < 42,8=73,8-31 < 42,8 =42,8 , mov 1oyVeL.

Apa To unpaio 06TO Kol To 0GTE TOV XEPLOV TPOEPYOVTAL OO TO 1010 dTopo.

v. Av évag dvopog kot pio yovaike 16100 Dyovg Exovv unpiaio 06To 18610V UKoV, TOTE:
0,43x -26=0,45x-31< < -0,02x-=-5<2x =500 < x =250cm .

Apa, dev pumopel vo cupPet d10Tt et vadpéel avtpog pe Vyog 2,72 m, aAld dev £xel KaToypoeEl yovaiko pe DYog
peyorvtepo and 2,48 m.
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Mo pkpt] HETOAMKT 6Qaipa EKTOEEVETUL KATAKOPLPW 0t TO £60.p0c. To Vyog y (6¢ m) 6to onoio O PpeOdsi
1N 6Qaipa TN YPovIKN oTIyun t (o€ sec) petd Tnv ektoevon, diveTar a6 T oyéon:

y =60t —5¢t°
a. Meta ané moco ypovo n opaipa 0o emavérOeL 6TO £60.00G;

B. Howeg ypovikég oTiypéc n c@aipa 0a Ppedei oto Ywog y=175 m.

v. Na Ppebei To ypovikd daotnpa 6T SLGPKELX TOV 0moiov N caipo PpiockeTor g Vyog peyardTtePo amod
100 m.

Avon

a. H opaipa Bpicketar 610 £dapog, 6tav y=0.

Ma y=0, éovpe 0=60t—5t> <52 —60t=0 < 5t(t—-12)=0<=t=0 1 t=12 .

Apa n opaipa Bo emavélBel oto £6apog petd omd 12 sec.



6 Booikég Evvoies TV ovvapTHoE®Y 123

B. Ta y=175 , éovpe 175=60t —5t* < 5t° =60t +175=0 < t* =12t +35=0 .
H elicoon égst: o A=(-12)"—4-1-35=144-140=4

12+44 1242
2T 2
Apa n oeaipa 0o Bpebel 6t0 Dyog y=175m T1g ypovikég otiypég t, =5sec kar t, =7 sec .
y. Bivar y>100 < 60t -5t >100 <> 5t° =60t +100< 0 <> t* =12t +20<0 , (1).
Eivor: o A=(-12)"-4-1-20=144-80 =64
124464 1248

L2

. Ondte t=5 7 t=7.

. Omote t=10 1 t=2 . t —o 2 10 40
2-1 2 2-12t+20] + 0 - 0 +
Am6 10 dimAavo Tivaka €yovpe 6t (1)< te(2,10).

Apa n opaipa BpiokeTor o Vyog peyordtepo amd 100m oto ypovikd didotnpa petad Tov 2 sec kot 10 sec.
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"Eva onpotiké kolvpfntipro £xel oynpa opfoyovio napariinroypoppo ABI'A, pe dwotdosig 15 m ko 25
m . O dpog, Yo Loyovg ac@drerlng, OEAel va KATUOKEVAGEL YOP® at6 TO KOAVUPNTAPLO Mo TAOKOSTPOREVY)
Covn pe otabepé ThaTos X m (x> 0), OTMOS PUIVETOL GTO TUPAKATO GYN| 0.

A x| A

B r

a. Na amodeitete 671 To epPadov g {dVNG diveton omd ™ oyéon:  E(x)=4x" +80x , x>0
B. Na Ppedei o mhatos x TNs {dVNG, av avti £xet epfadéy E =500m’>.

v. ITow propsi va givan To TAGTOg TG (OIS, av ot £xEL epPadov pkpoTepo amd 500 m’;
Na a1TI0L0Y1CETE TV ATAVINGI] GOC.
Avon
a. To eEmtepcd opboydvio €xet dootdoelg 15+2x ko 25+ 2x . To euPadov g {ovng eivat:
E(x)=(15+2x)-(25+2x) —E yrp =15-25+30x +50x + 4x* —=15-25=4x> +80x , x>0
B. Eivar E(x)=500 < 4x* +80x =500 < x” +20x —125=0
Eivar: o« A=20"—4-1-(-125)=400+500 =900 > 0
~20++/900 20430 0 ., =50

,omote X=—=5 1N x=—-=-25.
2-1 2 2 2

Enewdn x>0, givor x=5m .

° X1,2 =

y. E(x)<500< 4x”>+80x <500 < 4x>+80x-500<0 < x> +20x—125<0 , (1)

To wpdono Tov TPLOVOLOL POIVETAL GTO JITAAVO VUKL X ) 5 +oo
Omnodten (1) < x€(0,5). x2+20x 125 + 0 - 0 +

Exdooeic Mraplog
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275 Ofpa 4 - 1506
"Eva opBoydvio mapaiinioypoppo éxel wepipetpo II=40 cm . Av X cm givol To pijKog Tov TOPUAAN-
Aoypéappov, TéTE:
a. vo, amrodcifete 0TL 0<x<20
B. va amoociete 6TL TO enPadoév E(x) Tov opBoywviov divetan amd 11 oyéon:
E(x)=20x - x’

v. vo. omodeitete 6T ioyver E(x)<100 , ywo ké0e x € (0, 20)

0. vo amwodci&ete 0TL 06 Oha Ta opOoydvia pe otabepn mepipeTpo 40 cm , ekgivo wov £xel 10 peyalvTEPO
enPaddév givar to TeTpaywvo Trevpds 10 cm .

Avon

a. Av X Kot y 01 d1aotdoelg Tov opBoydviov, tote [1=2x+2y <= 40=2x+2y =< x+y=20 < y=20-X

Enedn y>0 éyxoope 20—-x>0<x<20. Apa 0<x<20 .

B. Eivar E(x)=x-y=x(20-x)=20x —x" .

y. Eivar E(x)<100 < 20x —x” <100 < x> —20x+100>0 < (x—10)* >0 , mov 1oydet.

6. Emedn E(x) <100 «ou 1o icov oydet yuoo x =10 , n uéytot tiun tov E(x) eivar 100 .

lN'ae x=10 , eivor y=20-10=10 .

Apa amd 6Aa to opboywvia pe otabepn mepipetpo 40 cm  ekeivo mov £xel 1o pEYaAVLTEPO ePPaddv givarl To
TeETPAY®VO TAgvpdg 10 cm.
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Avo @ilol amo@acilovy VO GUVETUIPIOTOVY KOl OVOIyouv pia €myyeipnon mwov yepilel tovep (toner) Yo

QOTOTVTTLKE POV LOTC.

Ta waywe pnviaia ££000 TG eTarpeiog avépyovraor 6to 10oco TV 6500 cvpd (Yo evoikio,

napoyés, reboig, popovg k.o ).

To kéo7T0g Yepiopatog evég Tovep sivar 15 gupd, N 0 TN TAOANGNG TOL €vOg TOVEP KuBopileTor o 25

EVPO.

o. Na ypayete pa oyéon mov va weprypdesetl To pnvigio kocstog K(v) Tng emyeipnong, av yepiler v tovep
TO PUNva.

B. Na ypawyete ma oyxéon mov va ekepalel Ta pnvicio é60d0. E(v) g emyeipnong and tqv toinen v
apllpov Tévep TO pPNjvaL.

v. Na Bpeite mooa ToOvep Tpémer vo T@A0VVTOL KAOE pfjva OGTE 1 EMLYEipnON
i. vo pnv &e inma.
ii. va e pnviaio képdog Tovrdyiotov 500 gvpo.

Avon

a. To pnviaio k60T0G, av yepiler v tovep elvan K(v) =15v+6500 .

B. To unviaia éc0da amd Ty TdOAnon v tovep eivar E(v) =25v

y. i. 'BEoto P(v) 710 képdog g emyeipnong amod tnv adinon v tovep. Eival
P(v)=E(v)-K(v)=25v-15v-6500 =10v - 6500

[péner P(v)>20<=10v-6500>0 < 10v=>6500 < v=650 .

ii. IIpéner P(v) 2500 < 10v—-65002=500 < 10v=>7000 < v=>700 .
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25. Tpagixfy napbotacn cvvhprnong

277 Ofpa 2 -1358
Aiverann ovvaptnon f(x)=x"+2x-15, xeR .
0. Na vroloyicere To aOpowopa f(—1)+£(0)+f(1)
B. Na Bpeite Ta Kowva onpeia TS YPUPIKNS TS Tapdotacns Ts f pe Touvg a&oveg.
Adon
a. Bivou o f(=1)=(=1+2-(-1)-15=1-2-15=-16
e f(0)=0"+2-0-15=0+0-15=-15
o f()=1"+2-1-15=1+2-15=-12
Onote f(—1)+f(0)+f(1)=-16—-15-12=-43 .
B. Etvar f(0)=-15 , omdte N ypoeiwkn mapdotacn g f téuvel tov aova y'y oto onueio A(0, —15) .
‘Eyovpe f(x)=0<x”+2x-15=0 .
Eivat: o A=2"—-4-1-(-15)=4+60=64>0
—2+64 248 6 . . —10
71 = 2 , OTOTE x=§=3 | X=T=
Ondte n ypagwcr| mapdotacn g f tépvel tov da€ova x'x ota onueic B(3,0) o I'(-5,0) .

-5.

° X1,2 =

278 Ofpa 2 - 12686

Aiveror 1 ovvaptnon f(x)= Z—XI .
o. Na Ppeite 1o medio opiopov g cvvaptiong f.
B. Na g&etaoete av To onueio M(2,4) avijkel ot YpOPIK) TapdeTaon TG svuvaptnong f.
v. Na Bpeite Ta onpeio Topng g Ypoowilg tapdcstact g cuvaptiong f pe tovg aéoveg.
Avon
a. H ovvéptmon f opileton av kot pé6vov av x—1#0< x#1, dpa 10 medio opiopov g cuvdptnong f eival
A=R-{1}.
, 2.2 . , , , .
B. Etvau f(2)= 31 =4, dpa 1o onueio M(2,4) avikel 6N Ypoeikn mapdotoon g f.
v. H ypaogum mapdotaon g f téuvel tov aova x'x otav

f(x):O<:>2—X1=0<:>2x:0<:>x:0
.

Apa n ypaoikn Tapdotaon g f tépvel kot Toug 800 aEoveg oto Kovod tovg onueio O(0, 0) .

279 Ofpa 2 - 1345
2

Aivetor n ovvaptnon f, pe f(x)= Lx;ﬁ

X —
a. Na Bpeite 1o medio opropov g cuvaptiong f.
B. Na amwlomou)ogte TOV TUO TNG cvvapTong f.
v. Na Bpeite Ta onueio Topig ™S Ypoeikic Tapdotaons s f pe toug doves x'x ko y'y.
Avon
a. lpénet x-320x#3 .
Apan f éyel nedio opiopov 10 covoro A =R —-{3} .

Exdooeic Mraplog
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x2—5x+6_(x—2)(x—3)_x
x—3 x—-3

B. Twkabe x =3, &ovue f(x)= -2

v. Eivar: o f(0)=-2
e f(X)=0x-2=0=x=2.
Apa n ypaekn tapdotaon g f téuver tov aova y'y oto A(0, —2) xortov Xx'x oto B(2,0) .

280 Ofpa 2 - 13322

++x+1.

Aiveton 1) ovvaptnon g(x)=—
X +2

a. Na Bpeite To medio opropod g ovvaptnong g.

B. Na Bpeite (epdcov opilovral) Tig TIpéG TG cuvdptions g Yo x=1,x=-2 , x=2.
v. Tépvern ypa@ikn Tapdaotacn TS cvuvapTNoNS g ToV Yy aEovas

Avon

a. H cvvapmon opiletat, 6tav x—1>0 < x>1,yori x*+2#0 ,yiokébe xR .
Zovendg to medio opiopoy g cuvapmong eivor A, =[1, +00].

1 1
B. ¢ T x=1 m 1N mgovvapmong sivar: g(1) = n'f‘ 1-1= 3
+

Agv opileton n Tipfy Tng cuvapmong vl x =—2 , 8101t —2¢ A, .

+ 2—1=%+ 1=l+1=i.
6 3 3

e [0 x=2 mn 1N g ovviptmong eivar: g(2)= 75
J’_

v. H ypoagun napdotaon g cuvaptnong g dev téuvettov y'y Géova, d10tito 0 dev avikel 610 medio opiopod .
281 Ofpa 2 - 12680

. . x—1

Aivetar i ovvaptnon f(x)= ﬁ .

a. Na Ppeite To medio opiopov g svvaptinong f.

B. Na g€gtdoete av To onueio M4, 3) avikel 6t Ypo@ikn tapdctacn e f.
v. Na ggetaoete av to onpeio N(—1, —2) avikel 6t Ypoeikn tapdotacn e f.
Avon

o. [péner x>0 o Jx-120eVx #lex =1 .

Apa 10 Tedio opiopod eivar o A =[0,1)U(l, + ) .

B. ‘Exooue: f(4)= =3, dpa 10 onueio M avrkel ot ypaeikn topdotacn g f.

3
V4 -1
v. To x=-1 0gv avikel 010 medio opiopov g cuvaptnong f. Apa to onueio N dgv pmopel vo aviKel ot
YPOPIKY TNG TOPACTOCT).

282 Ofépa 2 - 1259

1
-1

Aivetor n covéptnon f, petomo f(x)=
o. Na Ppeite To medio opiopod TG cLVEPTNONG.

1
B. Na Bpeite Tic dvvatéc TINES TOV TPAYRaTIKOD aplOpod o , ®ote 10 onueio M(a, g) VO, aVI|KEL 6TN

YPOUPIKI] TAPAOTOCT] TNG ouvdpTnoNg f.
Avon
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a. Tpéner x> 120 (x—D(x+1)20 =< x#1 ku x#—1. Apon f éxet nedio opiopod o A=R—{1, -1} .

B. Apkei f(oc):%@ ! :%c>a2—1=8 sSo=9cd=3¥<=a=3 4 a=-3.

a’ =1

283 Ofpa 2 - 1307

) . 2x’ —4x+p , , 3 .
Aivetal 1 oovéptnon g, pe g(x)= 31 Av 1 YpoQwK1] TOPAGTAOY TS GUVAPTIONS g OEpPYETUL
X

omé To onueio A(l,—4) ,

0. vo dgitete 6TL Pp=-6

B. va Ppeite To medio opropov TG GUVAPTNONS

Y. YW p=—6 VO aTAOTOW|CETE TOV TVTO TG CLVAPTNONG.
Avon

2—-4+p

2
w:_4@—_—4©—2+u=—8© p=-6.
1+1 2

B. Mpéner x+120<=>x=—1.
Apamn g éyetmedio opiopov to A=R—{-1} .

a. Eivan g(l)=-4<

2x? —dx —
v. Tw p=-6 givan g(x):X—M‘
x+1
Eivat o A=(-4)"4-2-(=6)=16+48=64>0
4i\/6_4 4+8 i 12 . -4
e X, =——=——,010Te X=—=3 | xX=—-=-1
2x2 4 4 4

Apo 2x° —4x—-6=2(x-3) (x+1)
2(x-3)(x+1)

Onoéte g(x)=
x+1

=2(x-3)=2x-6, x€A

284 Ofpa 2 - 1241

Aivetar n ovvaptnon f(x)=ax+p , 6mov a, P wpaypatikoi aprOpoi.

a. Av 1 ypag@iki wopaotacn s cvvaptiong f oépyeran amd Ta onpeic A(1,6), B(—1,4) , va Ppeite Tig
Tpéc TOV o, PB.

B. Av a=1 km P=5, vo mpocdiopicete To onueio TOPNS TS YPOPIKNS TAPdoTAONS TS cvuvaptnong f
e TOoVvG GEoveg XX KOl Yy .

Avon

, {f(1)=6 {a-1+B:6 {a+B=6 {a+B:6 {a+5=6 {azl
a. Eivon = = = = = .
f(-D)=4  |a-(-D)+B=4 | -a+P=4  |28=10  |B=5 B=5

B. Tww a=1 ko B=5, &ovpe f(x)=x+5.
Eivaw f(0)=5 xor f(x)=0x+5=0&x=-5, omote n ypoaeikn mopdotoon g f téuvel tov dova y'y
oto onueio A(0,5) xaitov x'’x oto B(-5,0) .

285 Ofpa 2 -1299

0. No TopayovTomoMGETE TNV TOPAGTAOCN: A=x'-x"+3x-3

B. No ocitete 0T 01 YPOUPIKES TAPAGTACELS TOV OCVVAPTICE®Y | (x):E kou g(x)=x"—x+3 &ouv éva
X

povo kowé onpeio, 0 A(l, 3) .

Avon

Exdooeic Mraplog
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a Bivor A=x’-x"+3x-3=x"(x-D+3x-1) =(x-1)(x*+3).
B. H f éyeirmedio opiopov o A=R—-{0} xoin g 1o B=R . [akdBes x=0 , &ovpe

f(x)zg(x)@izxz—x+3 S3=x-x*+3xeox’ -x"+3x-3=0<
X

x2 4320

SE-DE+3)=0 & x-1=0=x=1

Eivarw f(1)= % =3 . Apa ot ypoaikéc mapaotdoelg Tov f kot g €xovv éva povo kotvo onueio to M(L, 3) .

286 Ofpa 2 -1301
Aivovton o1 ovvaptioslg f(x)=x’ ku g(x)=x, xeR .

0. No ogilete 0TL 01 YPOQIKEG TUPACTACELS TOV cUVOPTHGE®MY f, g TEPVOVTOL 6 TPio oNpuEid TO 0TOi0 KOl VO
Ppeire.

B. Av A, O, B sivmn ta onueio Topg TOV TOPUATAVO YPUPIKAOV TOPUSTAcE®Y, 6TovO(0,0) , vo
amodei&re 6T A, B gival ovppetpikd og tpog 1o O.

Avon

a. Eivan f(x)=gx)ox’=xox’ x=0ox(x’-)=0xx-)x+)=0=x=0 f x=1 4 x=-1.

Etvar f(0)=0, f(I)=1 kau f(-1)=-1.

Apo Ol YPOQIKES TOPACTACES TV cvvaptioewv f woar g téuvovion ota onuein O(0,0) , A(L 1) o

B(-1,-1) .

B. Emeidn ta onueicn A(l,1) xor B(—1,—-1) , &yovv avtibeteg opmvupeg GUVTIETOYUEVES, EVOL CUUUETPIKE MG

npogto O.

287 Ofpa 4 -1393

Aivovton ot cvvaptioslig f(x)=x"+3x+2 ko g(x)=x+1, xeR .

0. Na ocigete 0TL 01 YpOuQIKEG TAPAcTacES TOV cuvapTicewy f, g £yovv éva pévo kowvo onpeio, To omoio
OT1] GUVEYELD, VO, TPOGOLOPIGETE.

B. Aiverorn ovvaptnon h(x)=x+a . Na dcilere otL:
i. av a>1, T0TE O YpOPIKEC TOPAOTAGELS TOV cuvapTicewy f, h £ovv 600 Kowvd onpeia.
ii. av a<1, t6TE 0L YpaQikéc mapaoctdcels Tov cuvaptiioewv f, h dgv égovv kowva onpeia.

Avon

a. Bivaw f(x)=g(x) & x*+3x+2=x+1 ©x’ +2x+1=0 & (x+1) =0 o x+1=0=x=-1.

Eivar g(-1)=-1+1=0.

Ondéteto A(-1,0) .

B. Eivaw f(x)=h(x) < x* +3x+2=x+a < x +2x+2-a=0, (2).

H Q) éet A=2"-4-1(2-a)=4—-8+4a =da—4=4(a—1).

e Av a>1, t0te A>0, apan (2) €xet pileg mpaypatikég Kot dviceg. Ondte o1 Ypapikéc mapaotdoelg tov f,
h £&yovv 600 xowa omnpeia.

e Av a<l, t0te A<O0, Gpamn (2) dev el mpaypatikég piCec. Ondte o1 ypapukég mapaotdoelc tov f, h dev
£€yovv Ko onueia.
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288 Ofpa 4 - 12941

Aivetar i ovvaptnon f(x)= 3 |x] .
—|x

a. Na Bpeite Yo moreg Tipég Tov X opileton n suvaption f.

B. Tw T Typnég Tov x mov opiletar 1 ovvaptnon f va dciere 6T f(x) =3+ |x|.

v. No Bpeite Ta onpeia Topng e ypoeikng napactacng C, pe tovg agoveg.

_ 2 ’ . . 12 . 7 . . ’
0. Av g(x)=3-x" va §¢ilete 0TL 0L Ypagikic mapaotacels C; ko C, £yovv éva povo kowd enpceio.

Avon

a. Mo va opiletor n ouvaptnon f wpémetl ko apkei va woyvet. 3—|x|#0.

Etvou

3-1x|=0< - |x|=-3<|x|=3<x=13

Enopévmg n cvvaptnon f opiletor yioo x e (-, -3)u(=3,3)U3, +x).

B. Twa xe(-o,-3)u(-3,3)U3,+x) novvapmmon f maipvelr ™ popen

_9-x _F-|xP _(+x)B-|x])

f(x = =3+|x
) 3-Ix] 3-[x] 3-|x] x|
v. o Ta va Bpodue to onueio Toung g ypaeikng topdotacns C, pe tov dEova x'x  Advovpe v eicmon
f(x)=0<3+|x|=0<|x|=-3, n onoia eivor advvarn. Apa n ypapwkn nopdotacn C, dev tépvel Tov dEova
x'X.

o T vo Bpodue to onueio topng e C; pe tov d&ova yy mpémet va Bpovpe to £(0).

Ioyoer £(0)=3+]0|=3 . Apa 10 onpuelo toung g ypapwng napdotacng C, pe tov aéova y'y efvar 0

A(0, 3).

6. ' va Bpovpe ta kowd onueia tov ypagav napactdoeov C; kar C, Advovue v egicwon:

H eéiowon g(x)=f(x) & —x*+3=3+|x| < —|x|*+3-3-|x|=0<|x|’+|x|=0.

Enedn |x|°>0 katr [xX[>0 ,woyp0et |x|* +|x]|=0< x=0.

Apa o koo onpeio Tov ypagikdv napactdoeov C; ko C,eivorto (0, 3).

289 Ofpa 2 -1304

270 OTAUVO GUGTNLO GUVTETAYREVEOV OIVETUL 1] YPOUQIKI] TOPACTOCT] OGS cuvaptiong f.

0. No Tpocoropicete 10 TEHI0 0PLOROD TG GLVAPTN GG,

B. No copminpaOoETE TOV TUPUKATO TIVOKA TIHAV:

X -2 | -1 1 2

y -1

-3

v. Na Bpeite Ta onpeia Topng ™G YPOQIKIG TOPAGTACS LE TOVS AEOVES,

0. No TpocolopiceTe Ta OLOGTIHOTO TOV TEHIOV OPLGHOV 6T O7Oid 1) GUVAPTN O

naipvel apvnTikég TIREG.

Avon

a. To medio opiopov A g f givol To GUVOLO LE GTOXELD TIC TETUNUEVEG TOV CTUEI®V TNG

Apa A=[-2,6].

B | x [—2/=1] 0| 1| 2] 6
y|[3]0/]-1]0] 3 |-3

Exdooeic Mraplog

C, .
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v. To onueio topng e C; pe tov Géova y'y etvarto A(0,—1) , evod ta onpela topng e C; pe tov a&ova
x'x eivarta B(—-1,0), I'(1,0) xou A(4,0) .

6. Ta dwotpato oto onoia n f maipver apvnrucég Tyég etvar eketva mov . C;  PBpioketar kbt omd Tov dEova
x'x. Andodn xe(-1,1)U(4,6] .

290 Ofpa 2 -1305

270 OUTAOVO GVOTNO. CUVTETAYNEVOV SIVETOL 1] YPUPIKY] TOPACTAGT HLOG y

ovvaptnong f. ;

0. No TpocoopiceTe 10 1EGI0 0PLOROD TG GVVAPTN GG, /

B. No coprinpaoeTe TOV TOPOUKATO TIVOKA TIRLAV: $210[ 723 4 5 6\7 bx
v. Na Bpeite T onpeio Topng TS YPUPIKIG TAPAGTAGNG PLE TOVG AEOVEC. % \

x |[-3/-1]0 3
y -2 | -4

0. Na TpocoopiceTe T0 S1G0TNLE TOV TEGIOV 0PLGHOV GTO 0TOi0 1| GLVAPTI|ON Taipvel OeTIKEG TIpéC.
Avon

0. To medio opiopod A g f eivor to ochvoro pe otoryeia Tig teTtunpéves t@v onueiov mg C, .

Apa A=[-3,8].

B.

x [-3|-1]0|3]7]|38
y | 0|2 3]6]|-2-4

v. H C, tépvertov d&ova y'y oto onueio A(0,3) xoittov X'x otaonueio B(-3,0) , I'(6,0) .

6. H ovvapmmon naipvet Oetikég Tipég dtav 1 ypaeikn mapdotoon Bpicketat Tavm omd tov dova x'X , onote
xe(-3,6) .

291 Ofpa 2 - 12910

270 Sumhavo oynua divetor N YPOQIKY] TOPAGTACT] HLOS CVVAPTN GG

f.

o. Nao Ppeite To medio opiopov ™S A Kol T0 6OVOLO TIHAV TNG

f(A).

B. Na ppeite Tig ipég f(-2) , £(0) , £f(3).
v. Mg 1 Bo)0gra g Ypopikig TapdoTaong va Bpeite Tig TIpéG TOV X Yo Tig omoieg f(x)=0.

0. Mg 1 Ponjfsia g ypagikiig mapdctacng va Ppeite Tig Tipés Tov X Yo Tig omoieg f(x)<0.

Avon

Eivau:

o. A=[-10,5) ko f(A)=[-3,5] .

B. f(-2)=5, f(0)=3, f(3)=0

v. f(X)=0<x=-7 11 x=3 (orTETUNUEVEG TOV ONUEIDY TOUNG TNG YPAPIKNG TapdoToong TN f pe tov X 'X).
0. f(x)<0&=x€[-10,-7)U(3,5) (o1 tetunuéveg TV onueiov g Ypapikng mapdotacng g f mov eivan

KAT® 0o TOV X 'X).
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292 Ofpa 4 -13027
Aivovton ot ovvaptioelg f(x)=x"+p , g(x)=x+P 6mov xcR ko B otadepéc mpoypaTiKég optOpdS.

Eivar yvoo16 6T N Ypo@iki] Tapactacty T g(X) OépyeTar amd To onueio M(? , =3, —%j .

a. No amodeitre 0Ty fp=-1.

B. T p=-1.
i. Na Bpeite Ta onueio Topng ™S YPOPIKNGS TOPAcTAOS TG cuvdptnons f(x) pe tovg dEoveg x'x ,
yy-.
ii. No Ppeite To owotipote oto omoia M ypo@w mapdotacn s f(x) Pplokeror kdto oamwd ™
YPOPIKN TOPAGTAOY TS cuvapToNnS g(X).
iii. Na Bpeite ywo woreg Tipég tov ke R woyver f(x)—2kg(x)>0 ywo kafe xeR.

Avon

a. Ot ovvietaypévec tov onueiov M Ba zmpémer vo emoinBedovv v elcwon y=g(x), apa Ba 1oydel

g(ﬁ):_3_% comsrs 2 4p=3-L gpo 32_B+%+B=—3.

2 2 2
Qote 3PB=-3,¢ét01 f=-1.
B. Ta B=-1

i. Eivat f(x)=x"-1.
Ta onpeio ota omoia 1 ypapwkn wapdotaon g f(x) Ttéuvel Tov dEova XX, £xoVV TETAYUEVT UNOEV, OmOTE OL
TETUNUEVEC TOVG efvon Avoelg g eélomong y=f(x)=0 , dpa x* —1=0 omdéte x* =1.

Tehka x=1, x=-1.

Apa to onpeior ota omoia 1 Ypaekn mapdotacn ™ f(x) téuvel tov dEova x'x  givar ta A(l,0) o
B(~1,0) . Eniong f(0)=0>-1=-1, dpa o onusio 6to omoio 1 ypapikn mapdotacn ¢ f(x) téuvel Tov dEova
yy eivonto I'(0,-1).

1

ii. ®@&hovpe va 1oyveL | T
x2-x + 0 - 0 +

I

fx)<gx)eox’-l<x-1lox’-x<00<x<1

iii. @éAovpe va woyvel f(x)—-2kg(x)>0 ywkdbe xeR.
Apo wpémet va 1oydeL 1) oxéon x° —1-2k(x—1)>0 yakdbe xR , dpa
x* =2kx+(2k-1)>0 ya x40e x e R .

Kofdc o ouvteheotic tov x* givor a=1>0 , yia vo ioydst yia kfe x € R 1 avicOTTO, TPETEL Kol OPKEL VoL 16Y0EL
A<0 dnhadn (=2k)* —4-1-(2k—1)<0 dpa mpémet kot opkei 4k> —8k +4<0 W 10050vapa ov SiapEcovpe KGOE
opo peto 4, mpémet kX —2k +1<0 dnhody (k—1)> <0 oydonn omoia adnBevet povo yio k=1.

293 Ofpa 4 -13030
Aivovton ot cvvaptiiosig f(x)=vx* —4x-5 kar g(x)=|x+3].
Na Ppeite:

0. 10 TESiM OpLopov TOV ovvaptioemy f ko g.

p. Ta koOwd onpeio TOV Ypagikdy tapacstdscov C; km C,.
V. Ti§ TeTpnpéveg Tov onpeiov g C; mov Ppickovror katw amé Tqv C,.

Avon

Exdooeic Mraplog
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a. H ovvépmon f opiletarya x° —4x—-5>0 pe xeR.
To tpidvopo éxet dtakpivovca A =(—4)* —4(-5)=36>0 emopévag £xet dbo avioeg pileg x, =5 wou x, =-1.

To a=1>0 kot TpokdmTEL:

TOUP®VO IE TOV TIVAKA TPOSTIU®Y 1 avicwon X —4x—5>0 aindsdst Y

x<-1 xou x=5.

x2=4x-5  + (I) - 0 +
Apa to medio opopov g f etvor A; =(—0, —1]U[5, +o). |

H ocvvaptnon g opiletar yio ke x eR.

Apa o medio opiopod mg g eivar A, =R.
p. T va Bpovpe ta kowd onpeia twv C; ko C, Ba Avcovue my egicwon f(x)=g(x) ,o0t0 A NA, ko ba
TPOKLYOLV 01 KOWEC TETUNEVES TOLG. Eyouple:

VxP—dx-5=|x+3| o x* —4x-5=|x+3] <:>x2—4x—5:x2+6x+9<:>—10x:14<:>x:_?7

-7 8
Apa 01 YPUPIKEC TAPACTACELS TOV SO GLVAPTHGEDV EXOVV £Va KOO GNUELD TO (? , gJ .

y. Ot tetunuéveg tov onpeiov g C; mov Ppickoviar k4t omd mv  C, mPoKLATOVLY OO TV AVON NG

aviocwong

VX' —dx-5<|x+3| o x* -4x-5<|x+3|" & —10x<14<::>x:_?7

Emedn €xovpe tov meplopiopd X € A, TPOKVOTTEL OTL X € (_?7 , — 1} U5, +).

294 Ofpa 4 - 1454

Aivetonn covaptnon: f(x)=,/x* —x +% .

a. Na Bpeite 11 TIpég TOVL TPAYRATIKOD 0pOpov o, (6Te TO TEHio opLopov TG ovvaptnong f va givon to
ocvvoro R .

B. Av givar yvooto 0T | Ypagiki tapdoTtacn TG suvaptnong f diépyetar a6 To onpeio A(0, % ) , ToTE:
i. No amodcitere 6T 0.=1 Kol vo YpaWeTe TOV TOTO TG Y MPIg TO cVpPolro TNG TETPpAy®VIKIG pilac.
ii. Na Aoete Tnv e€icoon f(x) = % .

Avon

. , ; . o .
a. T va éxern f nedio opiopod 0 R | mpémer x° —x+—2>0, Yo kébe xeR .
4

Ene1dn o cvvtsheotic Tov X sivon 1> 0 mpémet ASO<:>(—1)2—4-1-%S0© Sl-00s 021 .

2 2
B. i. Eivo f(0)=l<:>\/§=l<:> L ) IR
2 N4 2 4 2 4 4

2
INa a=1, eivar f(x)z,/xz—erl = x2—2'x'l+ 1 = (x—l)2 = x—l| .
4 2 (2 2 2

ii. Eivan f(x)z%@ |x—%| =l S X -

1
2 2
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295 Ofpa 4 -1444
IN'o dcdopévo e R , Ozwpodpe ™ cvvaptiyon f, pe
f(x)=(A+Dx* —(A+Dx+2, xeR

a. Na dgiEete 6TL, Y10 0TOLOONTOTE TIUN TOV A, 1 YPUPIKY ToPacTAcT) TNG cuvdptinong f dépyeton amd to

onueio A(0,2) .

B. e A=-1, va oxeddoere T Ypo@iki Topdotaon g f.

v. Av 1 ypoowki topdotacn g f tépvel Tov dEova x'x oto onueio B(2,0) , va Ppeite v Ty Tov A

KOL Vo, EEETAGETE AV 1] YPOUOIKY] TAPACTAGT TEUVEL TOV GEOVE X X KOl 6€ GALO Gnpueio.

6. e A=1, va deiere 6T N Ypagukn mapdotacn g f PpiokeTar oAdkinpn Téve and Tov aEova x'x .

Avon

a. Bivor f(0)=(A+1)-0° —=(A+1)-0+2=2 , yia k6B LeR . Ondte Y10 OMOLASHTOTE T TOV A, 1| YPOPIKY

napdotoon g f opyetal and 1o onueio A(0, 2) .

B. Ta A=—1, é&ovpe f(x)=0x"-0x+2=2 .
H ypagwn mapdotoon e f éxeleicowon y=2 mov mapiotdvel eubeia mapdAinin ctov

I
N

aéova x'x Ko tépvel tov dEova y'y oto onueio A(0, 2) .

v. ‘Eyovpe f(2)=0< (A+1) 22 = (A+1)2+2=0 4 (A+1)-2(A+1)+2=0<
SAA+4-20-2+2=0=2A+4=0=A=-2 .
Mo A=-2 eivon f(x)=(=2+1) x> —(=2+1)x+2=-x>+x+2 .
Eivar f(x)=0< — x> +x+2=0<x"-x-2=0
Eiva: o A=(-1)"-4-1-(-2)=1-8=9

1£J9 1£3
Xp S =

2-1 2

Apa 1 YPOQIKY TapAoTooT) TEUVEL TOV XX Kot 610 onueio I'(—1,0) .
5. Ta A=1 sivan f(x)=2x"-2x+2 .
To tpidvopo éxet A=(—-2)" —4-2.2=4-16=-12<0 kat a=1>0
Onote f(x)>0 ,yakdbe xR .

. Omote x=2 | x=-1.

296 Ofpa 4 -1524

4x’ —2(a+ 3)x + 3a
2x-3

Aivetorn ovvaptnon f(x)= , 0mov aeR .

0. Na Ppe0ei To medio opropod g f.

B. No amwodeyfei 6Tt f(x)=2x—0 , Y10 KGOE X OV AVI]KEL 6TO TEDi0 opiopo?v g f.

v. Na Bpefsein Tipf Tov a av n ypaeiki wrepactaocn g f épyeron amwd to onpeio (1,-1) .

0. Na Bpe@odv (av vrapyovv) Ta onueio Topns TS YPOOIKNS Tapdotacns TS f pe Toug aEoveg x'x Ko y'y.

Adon
a. Ilpémet 2x—3¢0c>2x¢3<:>x¢% .

Apan f éyelnedio opiopov to chvoro A=R - {%} .

x> —20x — 6x + 3a _2x(2x-a)-3(2x-a) (2x-a)(2x-3)

4
. Elvau f(x)=
b (x) 2x -3 2x -3 2x -3

2x—0, XeA

y. Evar f()=-12-1-a=-1< 2-a=-1c-a=-3< a=3 .

Exdooeic Mraplog
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0. Eivaw f(0)=—-0a xo f(x)=0c>0=2x—a=0c>x=% . Hpénet xi%@%i%@a;ﬂ .

Apa n ypagkn tapdotoon e f téuvel tov dfova vy oto A(0, —a) koirTov X'X 610 B(%, Oj , 0#3 .
Av a=3, 10T¢ dgv TEUVEL TOV XX .

297 Ofpa 4 - 1446

Aivovron 1 ovvéptnon f(x)=x"+x+1, xeR .

a. No amodcifete 6T1 1) Ypagukn mapdotacn C, g ovvaptnong f doev tépver Tov Gova x'x.

B. Na Bpeite Tig teTpnpéves Tov onpeiov mg C; mov Ppickovror KGTo amd Ty evleio y =2x+3 .

v. 'Eoto M(x,y) onueiotg C, . Avywe tnv tetpunpuévny x tov onueiov M woyver:|2x—1|<3 , Tote va
ogitete 611 TO onpeio avTé PpiokeTor KATO amd TNV gv0eio y=2x+3 .

Avon

a. Apkel va deifovpe 611 M elicoon f(x)=0<x° +x+1=0 , (1) dev &yet kapia mpaypaticr piCo. H séicwon

(1) el duakpivovoa A=1"-4-1-1=1-4=-3<0 , ondte eivon addvatn oo R .

B. Ou tetpunpéveg Twv onueiov g C; mov Ppiokovtar kdtw and v evbeion y =2x + 3 mpoxdmtovy and tnv

gmilvon g avicoong: f(x)<2x+3 < x° +x+1<2x+3 & x> —x-2<0 .
To tpidvopo x° —x—2 £yst dakpivovoa: A=(—1)"—4-1-(=2)=1+8=9>0 ka pileg Tic:

1+J9 1+3 4 . -2
X, = =—— ,on0te X=—=2 1 x=—=-1
' 2-1 2 2 2
To TpodoN o TOV TPLOVOLOV PAIVETOL GTO SITANVO TIVOKA. X —®© —‘1 % +
Ondten(l) < xe(-12) . Xox=20 + 0 -0 +

v. Elvan |2x-1|<3 & -3<2x-1<3 & -2<2x<4 < -1<x<2 .
Am6 10 epodUe . €yovue 6TLTO onueio M(X, y) Ppioketar kGt amd tnv gvbeion y=2x+3 .

298 Ofpa 4 -1470
Oczmpodpe Tig cuvaptioslg f(x)=x"+1 ko g(x)=x+a , p¢ xeR ko1 aeR .
a. Tw a=1, vo TpocdopiceTe Ta KOV GNUELD TOV YPUPIKAOV TAPAOTAGEOV TOV cuvapTiicewv f kol g.

B. Na Bpeite Y10 mworeg TIHEG TOV O O YPUPIKES TUPUOTACELS TOV cuvapTicewy f kol g Tépuvovrar o€ dHvo
onueia.

v. Tw a>1, vo e€eTdoeTe av 01 TETUNNEVEG TOV ONUEIOV TORNG TOV YPOUPIKAOV TOPUCTAGCEDV TOV
ovvoptioemy f ko g givar opdonpueg 1 erepdonuec.

Avon

a. o a=1, éovpe g(x)=x+1.

Eivww fx)=gx)ox’+l=x+lox’-x=0oxx-1)=0=x=0 f x=1.

o x=0, é&ovpe £(0)=1 kouyw x=1, f(1)=2 . Onorte ta kowd onpeia twov C; kar C, eivor to onueia

A(0,1) ko B(,2) .

B. Ou C;, C, téuvoviar o 0o onpeio, 6tav 1 e&icwon f(x) =g(x) < x* +1=x+a < x’ —x+1-a=0, (1)
éxe1 800 pilec. Anhady A>0< (=1 —4-11-a)>0 @1—4+4a>0©4a>3©a>% .

v. Tw a>1 >% n (1) éxer d0o pileg kaw ot tetpnuéveg X,, X, ToV onueiov toung tov C;, C, eivon piCeg

g e€lowong (1) . Emewdn P=x,x,=1-0<0, éovpedtiot x,, x, sivar erepdonuec.
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299 Ofpa 4 -1408

Aivovton ot ovvaptiosig: f(x)=x kot g(x)=2x+(1-2), xeR ko A mapapetpogpe A =0 .

a. Na deiete 6mL ov ypagkéc mapastdoais C, ko C, &ovv 1o k@Oe Ty g mapapérpov A éve
TOVALAYLGTOV KOV onueio.

p. T wowe Tipty Tng mapapérpov A ov C, kv C, £&yovv éva povo kowd onpueio; oo givon To enpeio
avTo;

Y. AV A#2 Kou X, X, &ivor ov teTumpéves TV Kowvav enpeiov Tov € kv C, , va Ppedei n

napapeTpog A, ®ote vaoyder: (X, +x,) =[x, +x,|+2 .
Avon
a. Apxelva deibovpe 6T 1 elowon f(x)=g(x) (1) éxel pia TovAdyloTOV AdOT).
H(DHDexX=x+I-V)x-Ax+A-1=0.
Eivaw A=(-1)-4(A-1)=X -4r+4=(1-2)">0 ,yi k&b L =0 .
Onoten (1) éyer puia TovAdyiotov Avon.
p. Ov C; kv C, &yovv éva povo kowo onueio 6tav n ediowon f(x)=g(x) &yt pia pdvo Avon.
Ahody A=0& (-2 =0A=2 .
Ma A=2 (1) ©x*-2x+1=0 < (x-1)’=0=x=1.
Eivar £(1)=1> =1, épa 10 kowd onpsio sivar A(1, 1) .
y. T A#0,2 , givar X, +x, =1, ondte (X, +X,) =[x, +X, | +2 SN =|A[+2 < A —|A]-2=0, (]).
Oétovpe |Al=y , omoten(l) &y —y-2=0 .
Eivat: o A=(-1)"-4-1-(-2)=1+8=9

RENCEREE

4 )
* Vo= . Onote y=—=2 § y=—=-1.

2-1 2 2 2
e Avy=2< |A[=2A=-2 1 A=2, nov anoppinteTor (apod A #2).
e Avy=—1&<|Aj=-1, addvar.

Apo A=-2.

300 Ofpa 4 - 1398

Aivovtar o1 cuvapticelg f(x)=4x+2 km g(x)=x" -9 pe nedio opiopod 10 R .

o. Na Bpeite To onpeio Topng TS YPUPIKNS TAPAGTAGNS TN GUVAPTNONS € MNE TOV GEove XX .

B. No gieraoete av n ypogwkn wopdotacn e f tépver Toug afoveg og kamowo amd ta onpeia (3,0) ko
(-3,0) .

v. Na amwodci&ete 6TL 01 YPUQIKES TAPAGTAGES TOV cuvapTiosy f, g dgv érouv Koo onueio Tave og

Kdémowov amd Tovg dEoveg,.
0. Na Bpeite ocuvdptnon h g omoiag M Ypo@ikn mapdotacn sivor gvbeia, oiépyerar amd to A(0, 3) kot

TEUVEL T1] YPOUPIKI| TAPAGTACY TNG € o€ onueio Tov nuidéove Ox .
Avon
a. Bivol g(x)=0=x’-9=0<x=3 1 x=-3.
Apan C, téuvertov afova x'x otaonueio A(3,0) ko B(-3,0) .

1
B. Elvan f(x)=0<=4x+2=0<x= -5 Apan C, dev téuvel tov Géova X'X o€ KOmow omd to onpeio
(3,0) xku (-=3,0) .
Y. Amo 1o mponyovpeva epwtipata ot Cp kar C, dev éyouv kowd onpeio mve otov afova x'x . Eivar

f(0)=2, g(0)=-9 , omdte £(0)#g(0). Apaor C; ko C, dev £govv KOwo onueio otov GEova y'y .

Exdooeic Mraplog
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6. 'BEoto h(x)=ax+B . H C, tépvertov dfova y'y otoonpeio (0,-9) 1 (0,3) .

Ipéner kau  C, va diépyeton amd to onueio A(0,3) , épa h(0)=3<=pB=3, ondéte h(x)=ax+3 . H C,

tépvettov X'x 610 (3,0) , omdte h(3)=0<=a-3+3=0=a=-1.

Apa h(x)=-x+3 .

301 Ofpa 4 - 1433

Aivovton ot cvvoptiosig f(x)=ax—oa+2 ko g(x)=x"—a+3 pe acR .

0. Na amodeitete 60TL 1 Ypagwi] wapdotacn g f owépyetar amd to onueio (1,2) , e kabe Tip Tov
TPOYRATIKOD aplfpov o .

B. Av ol ypa@ikég mapactdoels Tov f ko g tépvovran o onueio pe tetpunqpévny 1, tote:

i. Na Bpeite v Tipn T0v @ .

ii. T v Tipn Tov o mov Pprkate vadpyel Ao oNUEIO TOUNS TOV YPUPIKOV TOPUGTACEOV TOV f Kol
g ; AITIOAOYNGTE TNV 0TAVINOY| GUC.

v. Na ppeite o moieg TIpES TOV 0 01 YPUPIKEG TOPOOTAGELS TOV f Ko g £xovv 0v0 onueia Toung.
Avon
a. Etvar f()=0a-1-a+2=2, ondten C,; &épyetan and to onueio (1, 2) ywo kdbe tiun tov o.

B. i. Eivan f()=g() ©2=I"-a+3 <2=4-a<a=2.
ii. Mo a=2, sivon f(x)=gx) < 2x-2+2=x"-2+3
oSx-2x+1=0(x-1)’=0x=1
Omdte ov C;, C, tépvovton povo oto onpeio pe tetunpevn x =1 .
Apa dev vmapyet diro onpeio topng tov C; ko C, .
v. Ou C; xau C, €yovv &bo kowa onueia, otav n egicoon
fx)=g(x) o ox—a+2=x"—a+3 < x*—ax+1=0 &gt dbo Mosic.
Arody A>0o o> 4500 a >4 Vol >VE o la|>20a<-2 | a>2 .
302 Ofpa 4 - 1485
Aivovton ot ovvaptioslg f(x)=(x—1)’ -4 km g(x)=|x-1|+2, pe xeR .
o. Na Ppeite Tig TIpéG TOV X, Y10 TIS 0TTOLEG 1] YPUQPIKY] TapdcTact) TG ovvdpTtnong f Ppiokeror v amd
ToV GEove, XX .

B. Na oci&ete 6T1, Y10 KGAOE TP TOV X 1 YPOPIKI] TOPAGTAGY TS GUVAPTIGNS € PpiokeTal TAVO amd TOV
agova x'x.

v. No Bpeite Ta Kowvd onpeio TOV YPUPIKAOV TAPUCTAGEOV TOV cuvapTicewy f kol g.

Avon

a. Ot {nrodpevec TIpéG TOV X sivon ekeivec y1a 1 omoisg 1oyvel f(x) >0 (x -1’ -4>0<

S|x-1>2 < |x-1]>2ex-1>2 4 x-1<-2<x>3 f x<-1.

p. Emedny g(x)=[x-1[+2>0, yiokébe xeR , n C, Ppiokeron mdvew amd tov GEova x'X .

y. Bivar f(X)=gx) = x-1)’-4=|x-1|+2 < |x-1] = |x-1|-6=0 (1).
@étovpe |x—1|=y, y=0 xoun (1) yivetu y° —y—6=0 .
Eiva: o A=(=1)"=4-1-(=6)=1+24=25

1425 1%5 , : ,
o y”:—z-l :T' Onote y=3 11 y=-2 mov anoppinteTon .

Apa y=3, omote |x—-1|=3<x-1=3 1 x-1=-3<x=4 1 x=-2.
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Etvor f(4)=(4-1°-4=5 xa f(-2)=(-2-1)>-4=5.

Apa to kowd onpetotov C, , C, eivar: A(4,5) xaw B(-2,5) .

g

303 Ofpa 4 -1434

210 wmhavé oVGTNHO CULVTETAYREVOV TO €vBVYypappo Tpnpoe AB  pe y
A(0,100) ko B(10,50) mopwoTavEL TN YPUPIKY] TAPACTAGT TNG 200 |AAOES pUOK
ouvaptnong 8(X) TOV £THoIOV damavdv pog eToipeiag, o pddeg oA
50

VPO, 670, X YPOVIN TNG AgrToVpYiag TNG.

O 1234567 891X

To gv0Oypappo Tpipe TA pe I'(0,50) kv A(10,150) moprotdver ™
YPOQIKI] TOPACTACT TS GUVAPTIONS TOV ETNOLOV €600MV £(X) TNG £TALPEING, 6E YIALAOES EVPW®, 6T X
xPOVIO TNG Aertovpyiog TNS. Ol YpaQIKég TOPACTAGELS AVAPEPOVTUL 6T OEKA TPAOTO YPOVIO. AEITOVPYINS TNG
gToLpeiog.
o. Mg ™ Poij0sio TOV YPUPIKOV TOPUCTAGEMV VO, EKTIMNGETE TO £6000 Kol To ££000. TOV TEUTTO YPOVO
rertovpyiog Tng eTtnpeiog.
B. i. Na mpoodlopiceTe TOVG TUTOVS TOV GLVAPTIHOEMV O(X) , &(X) Ko va ELEYEETE AV 01 EKTIUNGELS 0OG
OTO 0. EPATNNA NTOV COOTES.
ii. Na Ppeite Tig ovvretaypéveg Tov onueiov topng Tov Tunuatov AB kot T'A ko va Tig gppunvevoere
670 TAaiclo Tov TpoPfipaTtoc.
Avon
a. Etvar &(5)=100 yihddeg € kot 8(5) =75 yihddeg € .
B. i. Eivau
e (X)=0x+p pe 8(0)=100=p=100 ko 6(10)=50<0a-10+100=50<=10a=-50<=a=-5,
omote d(x)=—-5x+100.
e e(x)=0x+p pe €0)=50<=p=50 ko €(10)=150<=0-10+50=150<=100=100 <= a =10 ,
omote g(x)=10x+50 .
Mo x=5 eivor €(5)=10-5+50=100 xou 6(5)=-5-5+100="75

Apo o1 EKTIUNCELG NTAV CMOOTEG

ii. Eivan 0(x)=¢(x) < —5x+100=10x +50 @—15x=—50©x=%<:>x=% & x=3,33.

Apa 1o onpeio toung tov C, kou C, eivorto A(3,33, 83,3) , mov onuaivel, 6Tt 610 oNpeEio avTd T0 KEPSOG

g emyeipnong etvan 0.
304 Ofpa 4 -1386

Mo pkpn grorpeio movrdel Broroyikéd eAar6Aad0 610 d10.0iKTVO. XT0 STAAVO

Ecoda: E(x)
GYNNO, TEPOVGLALETOL 1] YPUPIKN TAPACTAGT T1G GCUVAPTIONG TOV TEPLYPAPEL 800

1o €000 K(x) kot 1a £6000 E(x) amd v moAnon x AMtpov Ladwod ot éva 400

,
unvao. 0\ 25 50 75 100 125 150 175 200 X

, , , , ), , Altpa ehatdAado (x)
0. No EKTIUGETE TIC GUVTETAYREVES TOV GNUEIOV TOUNS TOV 300 £VOEIOV KoL

Vo, EPUNVEVGETE T1] CNUAGIC TOV.

B. How givan Ta apytka (Tayra) £E0da TG eTONpEiog;

v. Iéoa Aitpa ehol0A0060 TPETEL VO TOVANGEL 1] ETONPEL Yo VO pnv £l Cnpud

0. Na Bpeite Tov TOmO TOV ovvapTijoeov K(x) kor E(x) ko va erainOedcere alyefpikd tnv andvrnon
TOV EPOTNNATOG 7. .

Avon

Exdooeic Mraplog
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a. To extipovpevo onueio topng eivor to (100, 500) mov onuaivel 6tt, av movAncet 100 Altpa dev €xel Cnud,
OAAG 0VTE Ko KEPOOC.

B. Ta apywd é€oda g etatpeiog eivor K(0) =200 € .

v. Ilpénel va movinoet tovAdytotov 100 Aitpa, dote To é500a kot ta ££0da va etvar {oa.
0. ¢« Av Kx)=0x+p, x>0 £&povpe K(0)=200< =200 xat

K(200) =800 < a-200+200 =800 < 2000=600 <= a =3 .

Apa K(x)=3x+200, x>0 .

e Av ExX)=ax+p, x>0 éovpe E0)=0=p=0 xot

E(200)=1000 < a-200+0=1000 < 20000=1000 < a=5 .

Apa E(x)=5x, x20.

Eivar E(x)>2K(x) < 5x23x+200 < x 2100 .

Apa tpénel va movinoetl tovAdytotov 100 Aitpa yio unv €xet {nud.

305 Ofpa 4 -1490

Y10 dumhavé oy diveTol N YpoQIKn) Tapdotaoy pog oovdptnong f:R >R ko

g ovvaptnons g(x)=-2x+2 .

Mg 1 Ponj@sio Tov oypatog, vo Ppeite:

a. T Tipéc Tov X, Ywe Tig omoieg woyver f(x)=—-2x+2 .

B. Twwtypég f(-1), £(0) , £f(1) .

v. Tw Tipéc Tov X, Yo TS omoieg N ypagwk mapdotacn e f Ppiokeran mave and
™ YPOQIKY TopdoTacn ™G g .

0. TwTyég Tov X, Yo TIG ommoieg 1| Tapdotoon A = \/m £YEL VOO TTPOYRATIKOD 0.pLOpov.

Avon

o. Eivan f(x)=-2x+2 & f(x)=g(x) (1).

Ot Moeig tig e€iowong (1) eivar ot tetpnpéveg Tov kowdv onueiov tov C; ka C, .

Anodn x=-1, x=0 ko x=1.
B. Eivar f(-1)=4, f(0)=2, f(1)=0.
v. Otlnrodpeveg Tipeg Tov X givon ot teTpnpéves twv onueiov mg C; mov Ppickovton mdve and m C, .
Apa xe(—1,0)U(l, +o) .
0. O1{nTovpeveg Tipég Tov X givon ot Avoelg g avicwong f(x)+2x-220x f(x) 2 -2x+2 < f(x) = g(x)
Andodnn C; dev Bpioketar katw and m C, .
Apa xe[—1,0]U[l, +o) .
26. H covéptnon f(x)=ax+p

306 Ofpa 2 -13033
Aivetor 1 gvleia (a):y:—%x+4.

o. i.  Na Bpeite v khion g gvleiag ().

ii. Eivo ogeia 1 apPreia  yovio o wov oynporiler ) evbeia (¢) petov x'x déova;
B. Na g€etdoete mown amd Ta onueio A(6,1) , B(—-2,3) kov I'(8,0) eivar onueia tng evbeiog (g).
v. Na Bpeite mv iypi tov ke R dote to onpeio (k,5) va gival onueio g evbeiog (£).

Avon
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a. i. H x\ion g evbeiag etvon o = —% .
ii. Ereidn a<0 1oyder epw <0, ondte n yovio o givor apPreia.

B. Oua eEetdiloovpe AV 01 CLVTETOYUEVEG TV onpeimv emainBsvovy v eEiocwon g evbeiog.

e [ 710 onpeio A: —%- 6+4=-3+4=1,dpato A eivou onueio g gvbeiog.
o [ 10 onueio B: —%'(—2) +4=1+4=5#3 ,dpato B dev givar onueio g gvbsiog.

1
e T toonueio I Yy 8+4=-4+4=0,d4pato I' givar onueio g gvbeiog.

=2

. ®Oa mpénet: 5:—%-k+4©1:—%-k<:>2:—kc>k:—2.

307 Ofpa 2 - 13400

Aivetorn gvleio g:y=—x+2.

a. Na Bpeite To €id0g TG YOviag mov oynuatilel n evbeia & pe Tov aéova x'x.

B. Na Bpeite Ta onpeia Topng g evbeiog € pe Tovg dovec.

v. No oyeordoete TV gvbeia €.

Adon

0. Hevbelo e€:y=—x+2 &yetl cuvteheotn dievbovong a=-1<0 . Apa oynuotiler pe tov aova x'x apPleia

yovia.

B. o T va Bpodue ta onueia topng g gvbeiog & pe tov d€ovo  x'x Bétovue
omv &&iowon g, 6mov y=0. Andad —x+2=0< x=2. Apa 10 onueio €

topng etvan A(2, 0).

o To va Bpodpe to onueio Topng g gvbeiog ¢ e tov dova y'y, Oétovpe oty

gklowon g 6mov x =0 kou Ppiokovpe y=2. Apa 10 onueio toung eivai 2
B(0,2).

Y. ZNUEW®VOLUE TV oTovG GEoveg To onueic A kot B mov Bprkape oto

epOTNUA B. , To EvdVoLLE Kot oyedialovpe TNV evbeio OT®MG GTO SUTAOVO GYTLLL.

308 Ofpa 2 - 12630

Aivetar 1 gvleioc y =ax+p , n omoia éxer kKhion —2 ko aépyeTon amd To onpeio (1,1).

a. Na Bpeite Tig Tipéc TOv o ko f.
B. Na Bpeite To onueio Topung ™ Tapandve gvbsiag pe Tov aova y'y .

v. Na qopdtete 6€ 6VGTNNA GUVTETAYUEVOV TV TAPOTAVEO €VOE&ia.
Avon

0. ¢ Hevbeio éxerkhion a=—2 , ondte n e&icwon g yivetaw y=—-2x+.

o H evbeio diépyetar and to onpeio (1, 1), omdTe 01 cLVTIETAYUEVES TOV €MaANBevoVY
v e€icmon g evbeiag. Anrodn: 1=-2-1+p<=p=3.

Apa n e&iowon g evbeiag etvor: y=—2x+3. 3

B. H evbeia tépver tov d€ova y'y oto onueio (0, 3), apov yio x =0 PBpiockovpe: (a,n
y=-2-0+3=3

v. Taipvovue oto cvomnue cvvtetaypévav ta onueia (1, 1) xon (0, 3) ko yapdlovpe

v gubeio mov di€pyeTan amd To oNUEID AVTA.

Exdooeic Mraplog
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309 Ofpa 2 -13178

Aivetor to onpeio M(3,4).

o. Na Ppeite v e€icwon g gvbeiag mov épyetan amwd o M ko aé to O(0, 0).
B. Aivetorto onueio N(-3,1) pe AeR , 1o omoio avijkel oty gvbsioc OM.

i. Na ppeite mvTipfq tov LeR.
ii. Av N(-3,-4) voeieraoere av to onueioc M, N givar oopperpikd og wpog 1o O.

Avon
. . . 4-0 4 , . , 4
a. H xAion g evbeiog OM eivar a= 30 = 3 Kot 1 {ntovpevn evbeia Exel eicowon y = EX .
B. i. To onueio N avrkel oty evbeiac OM ondte o1 cvvtetaypuéveg Tov N emainBevovy v e&icwon g OM ,

4

onAodn oyveL 0T A= 3 (3= r=-4.
ii. Toaonueic M(3,4) ot N(=3,—-4) é&yxovv avtibetec cuvtetaypéveg, ondte eivatl GLUUETPIKE ¢ Tpog To O.
310 Ofpa 2 - 12856
Aivetor gvlgia g:y=0x+5. Avnevleia 0:y=-3x—-6 eivor mapdriinin oty (&), T0TE:
o. i.  Na Bpeite v khion g gvleiog €.

ii. Na Bpeite 10 gid0g TG YoOViag wov oynpotilel 1 gvbsia € pe Tov aova XX ;
B. Na ppeite o€ mowa onpueio n gvBeia € Tépvel Tovg GEoveg XX ko y'y.
Avon
o. i. Eivon €//8 , omdte a=—3, dnAiadn n KAion g evbeiog & etvar — 3.

ii. H yovia mov oynuotiletn evbeia € pe tov x'x eivon apPieio 10t m khion g € elvar a=-3<0 .

B. Hevbela & éxerelicmon y=-3x+5. I'a y=0 é&ypovue —3x+5=0<:>x=§ .

Apa, to onpeio Topng g evbeiag pe tov d€ova XX givon 1o 3’ 0f].

INa x=0 épovpe y=5.

Apa, o onueio Toung g evbeiag pe tov aova y'y eivarto (0, 5).

311 Ofépa 2-12730

Aivetar ) ovvaptnon f(x)=ax+p.

a. Na Ppeite Tovg mpaypatikovg apiBpovs o kot B av i ypoaewkn wapdotoon g f oymporiler pe tov
atovo. x'x yovia 45° koudifpyeror omo to onueio A0, 3).

B. Na Bpeite Tovg Tpaypatikovg apiOpovg A ko kK av 1 evbeio y =Ax+kK givor mapdriinin pe Tnv gvbsio
y=x+3 ko tépver tov dEova XX o610 onueio pe teTuqpévn 2.

Avon

0. ¢« Hevbeio y=o0x+p oymuatiler pe tov GEova x'x yovio 45°, omdte a=¢ep45°, dpa n gvbeia Taipvel

Hopefy y=x+p .

e H evbeia S1épyeton amd to onueio A(0, 3), ondte 3=0+Pf<=P=3.

Apan evbela elvoun y=x+3.

B. ¢ Otevbeieg y=x+3 ko y=Ax+¥K elvoar mapdAinieg, ondéte A=1 ko k=3 . Apa 1 gubeio sivor

y=X+K, K#3.

e H evbeia 1épyeton amd 1o onueio B(2,0), omdéte 0=2+K <> k=—2 , deKkTn.

Apa A=1 xr x=2.
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312 Ofpa 2 - 12684
1
H evbscia (g,) £ye elicwon y= —Ex—z Ko o gvlsia (g,) népyetan and to onpeio A(-4,1) km
givan wopdiinin ety (g,).
a. Na ypawyete Tnv khion g evbeiog (g,) Ko To onpeio Topng TG evleiog avtig pe Tov aSova y'y.
B. Na Bpeite v e@oamtopévn g Yoviag mov oynpatifer n evbeio (g,) pe tov Gove x'X.
v. Na Bpeite v egicmwon g vbeiog (g,) . Howa givon Ta onpeia Topng g gvdeiag avTg pe Tovg GEoveg;
Avon
1
a. H xhion g evbelog (g,) etvor o, = 3
1
lNa x=0 givar y= 5 0-2=-2, omdte 1 evbeia téuver Tov aova y'y oto onueio (0, —2).
B. Etvow ¢, //g, omdte o, = —% . Emopévag n epantopévn g yoviag o mov oynupotiCer n evbeia (g,) pe tov
o 1
XX etvor €Qo = 5
v. Hevlelo (e,) éxereliowon: y= —%x +B kot dépyeton amd to onueio A(—4,1) , omodte
1= —%-(—4)+B S1=2+p=p=-1
1
Apan evbelo (g,) éxerelicwon: y= _EX -1.

1
lNa x=0 sivon y= 5 0-1=—-1 omdte n evbeia tépvel Tov a&ova y'y oto onueio (0, —1).

IN'a y=0 é¢yovpue 0=—%x—l©l=—%x©2=—xcx=—2.

Apa n evbeia tépvel Tov dEova x'x oto onueio (-2, 0).

313 Ofpa 2 - 12631

270 OuTAOVO 6VOTNNO GUVTETAYREVOV £YOVUE YO.PAEEL OVO y
2|

gvlsieg, TV (g,) pe elicoon y :%x +1 xov v (¢,) Y=g x4
mov OEpyetor omé To omueio AM4,1) ko givan (€
mopariinin oty (g,).
0. Na Bpeite Tnv khion g gvbeiog (g,). 1 A4
B. Na ppeite v e€icmon ¢ evbeiag (g,). o x
v. No Bpeite Ta onpeio Topng g gvlbeiog (g,) pe Tovg

-2

agoveg.

Adon

3
a. Hidion mgevbeiog (g,) sivar o, =% Ko evfeio (g,) etvon mapdAinin omy (g,) , omdte £xet KAhion a, =Z.

B. H evbeia (g,) éxet e&lowon: y =%x +B ko dépyetan amd to onueio A(4,1) , OmTOTE Ol GLVTETAYUEVEG TOV

enoAnBevovv v eicmon g gvbeiog, oSnradn:

1=%-4+B®1=3+B©B=—2

Apan evbela (g,) éxereliomon: y= %x -2,

Exdooeic Mraplog
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v. H evBeia tépver tov dEova y'y oto onueio (0, —2), agov yio x=0 Ppiokoope y=—-0—2=-2 ot 0V

3
4
. , .8 , .

déova XX ©TO onpeio (5, 0) , apov yio y=0 &yovue:

OZEX—2©2=§X©8=3X<:>X=§
4 4 3

314 Ofpa 2 - 13054
Aivovtan o1 gv0eieg €, :y=30+4)x-4 km g,:y=(3-4a)x+4, acR.
a. Av a=1,vo ppeire:

i. T eEonoeg Tov evbeidv.

ii. To gidog TG yoviag mov oynuotilel kadepid amod Tig gvlsisg pe Tov aSova x'x.
B. No Bpeite yia woreg Tipég Tov o o gvleieg €, , €, eivon mapariniec.
Adon
a. i. Me a=1 otevbeieg ivar ou:

g:y=7x-4 ko g,:y=—x+4

ii. HevOela € £&yxet ovvreheot| dievbuvong a, =7>0 , ondte oynuatiler pe tov d&ova x'x
oéela yovia, evd n & €xel ouvieleot) devbuvong a, =—1<0 , omdte oynpotiCer pe tov déova x'x  apPreio
yovia.

B. Ot egvbeieg eivan mapdiiniec povo dtav £xovv Tov id10 cvuvteleotn dievbuvong, ONradn HOVO OTAV 1oYVEL

3a+4:3—4a©7a=—1©a=—%

1
Apa n evbeieg givarl mapdAAnieg povo oty o = R

315 Ofpa 2 -12939

‘Eotm n gvlcio g :y=ax+p , n omoia tépver Tov GEova y'y oto A(0,-6) ko tov aova XX 67O
onpeio B(-3,0).

a. Na Bpeite Tovg Tpaypotikovg apOpovg o ko .

B. Na Bpeite v ev0cio €, mov givor mapariinin pe v g, ko diépyetor omé Ty apyf TV aSovov.

Y. No 6Ye0146ETE TIG YPOUPIKES TUPUOCTAGELS TOV 0VO0 EVOELAV 6T0 1610 0pOOKAVOVIKO GUGTNIO AEOVEOV.
Avon

a. Hevbeia g oépyeton:

o om6 1o onueio A(0,—6) ,omdéte —6=0-0+f <= —-6=0 ,d4pa ¢ :y=0x—-6. y=—px 1Y
o amd 1o onueio B(=3,0) , éovpe 0=0-(-3)—6 < 3a=—6< a=-2 . INT
Apa g :y=-2x-6. Fi2
B. Apob m evbeio g diEpyetar amd v apyn Tov a&dévov Ba elvar g HopeNg B o
y=0x. -8\ | 1 X
Eivaw €, //e, apo a=-2,¢,:y=-2x.
v. H evbeia g dépyetan and to onueta A0, -6) ko B(-3,0). H evbeia ¢,
dépyeror amd ta onuein O(0, 0) wor I'(-1,2) . A
-6

O1 YpoQIKég TAPOCTAGELS TV dVO VOEIDV QaivovTal 6TO SITAAVO YL,
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316 Ofpa 2 - 1294
Aivetor n ovvaptnon f(x)=oax+p , pe a,peR , ywo v omoia wyveL:
f(0)=5 wxov f(1)=3
0. No ocifere 6TL 00=—-2 kov B=5.
B. Na Bpeite 1o onpeio ot omwoia 1 Ypoeki wopdstacn ™ f tépvel Toug aoveg x'x kot y'y.

v. No oyeordoete ™ Ypogikn mapdotacn g f.

Avon

a. 'Exyovpe f(0)=5<pB=5, onote f(x)=ax+5 . Eivau f(1)=3<a-1+5=3a=-2.
Apa a=-2 ko1 B=5.

B. Eivaw f(x)=-2x+5 . Eyoope f(0)=5 kar f(x)=0< -2x+5=0&-2x=-5 y

<:>x:§ . Apan C; téuvertov agova y'y oto A(0,5) kot tOovV XX OTO B(%, 0) .

v. H ypagin mapdotaon g f elvaun evbela e:y=—-2x+5 o1 aiveton y=-2x+5
GTO OITAOVO GYN L.

o 5 X
317 Ofépa 2 -13318 2\

Ozopoops T ovvdptnon f:R >R petimo f(x)=—x+ V2 ,xeR.
2

a. Na vrohoyioete Tig Tipég £(0) , f(\/E) , f (—\/5) , [f (—\/E)] .

B. Na Bpeite Ta onueia ota omoia N Ypa@iky wopactacn s cvvdptnong f tépvel Tovg déoveg xX'x Ko

Y'Y KOl GTN GUVEELN VoL GYEOLAGETE T1] YPUPIKY] TAPASTAGT TNG cvvapTnong f.

Avon

0. o F0)=—0+~/2=12.

f(v2)=—/2++2=0.

F(V2) = (D) 12 =2 + 2 =242

[f(V2)] =2y =2 (J2y =4-2=8.

B. Twe x=0 , épovpe Pper and 10 . gpomue  y=7(0) =2 ., evo yio y=0  waipvoope
0=—-x+~2 < x=4/2, oniadn f(x/E) =0 , tyun wov Ppébnke 6TO0 0. EPMOTNUOL.

'Etol, Bprikape ta onueia B(0, \/5) Kol A(\/E , 0) , Ta omoia gival ovtd A y

ota omoio. M YPOPIKn mapdotocn TEUVEL TOLG GEoves Y'Y  kal XX =1 X2 5

avticTolya.

[Tapatnpovue 6t 1 ovvaptnon f sivar g popeng y=f(X)=ox+p pue A

xeR , (a-f#0) omdte N ypaikn tng mapdotact Oo givarl pia evbeia Tov o X

dev dépyeTal amd TNV apyn T®V aOVOV Kol ETOUEVMG UPKEL VO GYESAGOVLE

v gvbeio mov diépyetar and Ta onpeion A kot B.

Exdooeic Mraplog
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318 Ofpa 2 - 1275

a. No TapayovtomooeTe 10 TPLOVVPO X +2x—3 .

+2x-3
B. Na ppeite 10 medio opropov g cGUvapTNONG: f(x)= %
X f—
K01 6T1] GUVEYELD VO, ATTAOTTOM|GETE TOV TUTTO T1|G.
v. No nopacticete YpaQikd TNV Topandve cuvapTno).
Avon
a. Bivou o A=2"-4.1-(=3)=4+12=16>0
—2+416 —2+4 , 2 ., -6
o X, = = . Omote x=—=1 M x=—=-3.
’ 2-1 2 2 2

Apo x*+2x-3=(x+3)(x-1) .
B. Ipéner x-1#0<=x#1 . Apan f €einedio opicpod 10 A=R—{1} .
(x+3)(x—l)_X

lNoakébe xe A , éoovpe f(x)= +3.

v. Hypapum mapdotoon g ocvvdptong f(x)=x+3, x#1 eivounevbeio €:y=x+3 ,

yopic to onueio g A(l,4) . T'm x=0, sivau y=3 , omdte n evbeia € téuvel tov
a&ova y'y otoonueio (0,3) . H C; o¢aiverotl 6to dumhovod oynuo.

319 Ofpa 2 -1302
2x* -6
Aiverar 1 covaptnon f, pe f(x)=x—IXI .
2|x|—-6
a. No tpocowopiocete 10 medio opropod A Tng ovvdptnong f.
B. Na amodciere 0Tv f(x)=|Xx|, Yo kGO xe€ A .
v. Na qopdatete ™ ypowkn nopdotacn g covaptiong f yio x>0 .
Avon
o. llpéner 2|x|-6202|x[26 &|x|#3<x#3 Kk x#—-3 .
Apan f éyelmedio opiopov to A=R—-{-3,3} .
21x|*-6]x|_[x](2]x|-6) _
2|x|—-6 2|x|-6

B. Twwkdbe xe A , éovue f(x)= | x|

v. Tw xe(0,3)U(3, +o) , &ovue f(x)=x . Ondte N ypapikn topactacn e f etvon

1N dryotépog e yoviag xOy ektdégtov O ko tov onueiov (3, 3) .

320 Ofpa 4 -13475

Aiveran n ovvaptnon f(x)=(x+1)* -(x-1)*+1, xeR.

0. Na amoocitere om1 f(x)=4x+1, xeR.

B. Na oyeorboere T Ypoeiki tapdotacn g g(x)=|4x+1].

v. Na Avcete v avicoon 1<g(x)<3.

0. Na omwodciéete 0TL av 0 apvNTIKOG apiBpég a sivar A061 TG OVIG®ENS TOV TPONYOVUEVOV EPOTINATOC,

T0TE KON 0 aprONOS a+1 givan emiong Aven ™G,
Avon
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a. Eivau
f(x)=(x+1)> = (x=1)° +1=x"+2x +1-x> +2x —1+1=4x +1 Y= —ax—1 S
B. Awkpivovue Tic €ENG TEPIMTMOCELS,.
e Av 4x+120©x2—% , TOTE
|[4x+1|=4x+1 , ondte g(x)=4x+1.
o Av 4x+1<0<:>x<—l , TOTE : ‘ ‘
4 -2 1 2 X
|[4x +1|=—-4x -1, ombte g(x)=—-4x-1.

H ypoown mapdotacn g g(x) @aivetatl 6to SImhavo oyno

KO TPOKVTTEL OV GYEDIACOVE TIG gvbeieg

y=4x+1, y=—4x-1

. , , 1
Kot EMAEEOVLE TNV TPAOTY , OTOV X > 2

1
KoL Ty 6gvTEPN OTAV X < E

v. Eivou
I<gx)<3 < 1<|4x+1|<3 < |4x+]1|>1 wor |[4x+1|<3

o H npdtn avicwon ypaeetat:

[4x+1|>1 < 4x+1<-1 7 4x+1>—1<:>x<—% n x>0

o H debdtepn aviocwon ypdoperta:

|4X+1|<3<:>—3<4x+1<3<:>—4<4x<2<:>—1<x<%

411

H ovvodn0evon tov dvo avicHoemY QaivVETOL GTO TPOTYOOUEVO GYILOL OTTOTE Ol KOWVEC

- 1
ADGELg Tove, TOL givarl 01 ADGELG TNG aPYIKNG avicmong, etvat 6ot ot apBpol X pe T2
xe(—l,—l ) O,l
2 2
y
8. Av o apvnTikdg apBudc o elval Ao TG apyIKng avicwong, Tote 4 y—dx+1
gyovpe: o
3
1 1 .
—l<a<—-— ,omdte O<a+l<— y=3
2 2 o
'Etot, 0 apBudg a+1 eivon emiong Avon g, mov givor to {ntoduevo.
270 SUTAOVO GYNUO POIVOVTOL e KOKKIVO YPOUM Ol I y=1
AVoEL avicm 1< <3. ; ¥ ; ;
oelc TG avicwong 1< g(x) o Aol 7 5%
i L 1

Exdooeic Mraplog
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321 Ofpa 4 - 13367
Aivetorn ev0gia £:y = (0’ — 60 +8)x+2 6mov weR.
o. Mo tig ddgopes Tipég Tov @ € R va fpeite o £idog g yoviag wov oynpotilel n gvbsia & pe tov aEove, x'x.
B. Av o apiBpég o sivor axéparog kon 1 yovia wov oynpotiler ) vbeia £ pe Tov aova x'x  sivar appieio
ToTE:
i. No omodsitere 61 ©=3.
ii. Na Ppeite Ta onpeio Topng ™G ev0eiag & pe Tovg Géoveg.
iii. No oyedridoere TV gvbeia €.
Avon
a. T va Bpodue 10 €idoc e yoviag mov oynuatiCel n evbeio & pe tov déova x'x , mpénel va Ppodue 10
TPOCTLO TOV GLVTEAEGTN devBvvog.
O cvvteheoTic SievBuvong ¢ evdeiag & eivol o =m’ —6m+8.

H dwakpivovoa tov tpuwvopov givor: A=36-32=4

, 6+2
Ko ot pilec: o, — S o =4 ko o, =2 ® —o 2 4 t+o
T T
. , . o w*-60+8| + 0 - 0 +
To mpdonpo Tov TpLwViHOL Paivetal 6To StmAavo Tivaka: | |

e Av we(-©,2)U(4,+o) o0 cuvieleotng Oevbuvong o eivar OeTikOg Kol KOTA GUVETEW 1) Y®VIOL TOV

oynuatiCer n evbeia & pe tov d€ova x'x  givar oeia.

e Av ®e(2,4) o ovvieleotng devbuvong a givarl apvnTikdg Kot KOTA GLVETELD 1| Yovie, Tov oynuatilel n
evbeia & ue tov GEova. x'x  givon auPhreio.

e Av 0=2 M o=4 101¢ 0 cuvteleotng dtevbuvong undeviletorl kKo 1 evbeia & oynuatifel undevikn yovio e
tov d€ova X'Xx , eivan dnhadf TopdAANAn oTtov XX .

B. i. ZOupwva pe To TPONYOVUEVO epMOTNUA Yo Vo oynuatiCelt n evbeia & aufieia yovio ue tov GEova  x'x
npénel we (2, 4). Enedn opwg to o eival aképatog, 10t o =3.

ii. T =3 givan €:y=—x+2.

e T va Bpovpue To onueio toung g gubeiog € pe tov d€ova x'x  Oétovue
oty &&icwon Mg y=0 . AnAadn —x+2=0< x=2. Apa 10 onueio Toung g
glvarto A(2,0).

e T vo Bpodue to onueio Topng g evbeiag (€) pe tov GEova  y'y, 0&tovpe 2

omv &€icmwon g x =0 kot Bpiokovue y=2. Apo 10 onueio Toung eivar 1o
B(0,2).

V. Inueidvovpe mwhveo otovg GEoveg ta onueic A ko B mov Pprxoue, to

evavovpe Kot oxedialovpe v evbeia. € OT®MG GTO SUTAOVO GYNLCL.

322 G)ép(x 4 -1403
x+2

Aivetar ) ovvaptnon f, pe f(x)= .

9-x’

o. Na Ppeite 1o Tedio opiopov g cvvaptiong f.

B. Na Bpeite Ta onpeia Topng ™G YPOOIKIS TapdoTaoS TG cvvaptions f pe tovg GEoveg.

v. Av A xor B givol Ta onpeia Topng TS YPUPIKNS TaPAcTASNS TG cuvaptiong f pe tovg aéoveg x'x
Ko Yy avtiotovya, va Bpeite v eicmon tng gvbsiog mov opileTan amd Ta A ko B.

Avon
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0. Tpénet 9-x>>0 x> -9<0 & x> <9 Vx> <9 ox <3< -3<x<3
Apan f éyelmedio opiopov o A=(-3,3) .

B. Eivon f(0)=i:§ kol f(X)=0x+2=0x=-2.

NG

Apan C, téuvertov d&ova y'y ot0 B(O,%) kot tov X'x oto A(-2,0) .
v. 'Eotow €:y=ax+p mn {nrodpevn evbeia.

"Exoupe %za-0+[3©[3:§ , omote y=ax+§ Ko
O=a~(—2)+§<:>—2a+§=0<:>—6a+2=0<:>—6a=—2<:> azi.

, 1 2

Apa a:y=§x+§.

323 Ofpa 4 - 13298

Ta onueic A xov B givon onueio Tov 1% teTtapTnuoplov ko givol
GUUUETPIKA ©G 7pog TN dyotopo y=x ¢ 1™ ko 3" yovies tov

a&OVAV, OTTOG PUIVETOL 6TO GYIPLA.
a. Av A(x, ,y,) ko B(x;,yz) voypayere T oyfon mov cuvoiel Tig
GUVTETUYNEVES TOV GNUEIOV A g TIG GUVTETAYREVEG TOV onueiov B.

B. No amodciere 6TL | ev0eio & mov dépyeTar amd To. A kv B €xar

KAiion a=-1.

y. Av emmléov Ta onpeio. A kar B #yovv cvvretaypéveg (4, k° -3k +1)
Ko (k-2 ,4) avrtictoyya, TOTE:
i. No dgifere 0TV K =3 Kol vo TpooolopiceTe To onpeio A ko B.
ii. Tw k=3, vappeite Tnv eicmwon g evbsiog &.

Avon

a. Agob ta onueio A kv B eivar ooppetpikd og mpog ™ Sryotdpo tov 1% kar tov 3% teraprnudprov Ha

WOY0EL Xy =y, KOl Y =X,.

B. H x\ion g evbeiog & mov diépyetal amd to onpein A, B divetor and m oyéon:

Y = Ya

o=——"

Xp—X

B A

M ool Y10 T0. Xp =y, KOl Y =X, , OMOGTPOKOTTEL GO TO EPAOTNHO O. YiveTol:
o= XA — YA — _1
Ya —Xa
7. i. Amdmoyion y, =X, Yo Yy, =k —3k+1 kar X, =k—2 &(OUpE:
K =3k+l=k-2< K —4k+3=0
H Swkpivovsa tov tpuwvdpov etvar A=4>0 omodte éxel 000 dvioeg pilec: «, =1 kot x, =3.
Enedf to onueio A ko B avikovv oto 1° tetaptnudplo mpénet y, >0 kor x,; >0.
o To x,=1 épovue y, =x, =—1<0 , amoppinteTar.
o T x,=3 éyovpe y, =x5; =1<0, dek.
Apa xk=3.
Omndte, to. onueia A xar B éyovv cuvtetaypéveg (4,1) ko (1,4) avrictoyo.

Exdooeic Mraplog
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ii. H evBela & éyereicwon g poppnc y=o0x+p workiion a=-1,dapa y=—-x+f.

Enedn diépyetar and 1o onueio A mov yiwo k=3 €yet ovvietaypéveg (4, 1) , Ba woydet:
I=—4+B <= P=5

Apan egiowon g € elvaumn y=—x+5.

324 Ofpa 4 - 1523
X’ —5x+6

Aiveton n ovvaptnon f(x)= 2 x|
-X

a. Na Bpebei To medio opropov g f.
o x-3 , x>2
B. Na amodeyyBei 6Tv f(x)=
—-x+3, x<2
v. Na yiver 1 ypagikn mropdctacn s f kol va Bpedovv Ta onpseio Topg g Ypagikig tapactacns g f
L€ TOVG GEOVES X'X KO Y'Y .
0. Na Moete v avicwon f(x)<0 .
Avon
o. [pémer [2-x|20=22-x#20-—x#-2x#2 .

Apan f éyelmedio optopod to covoro A=R—-{2} .

B. Totpdbvopo x> —5x+6 £yst
o A=(=-5)-4-1.6=25-24=1>0

- -
Xlz:_S_\/IZS__l . Omnodte x:§:3 n x=i=2.
: 2-1 2 2 2

Apo x°—5x+6=(x-2)(x-3)

Eivan f(x):w , XEA .
|x=2]
e Av x>2, 16t |Xx-2|=%x-2, omote f(x)zwzx—
(x=2)
) -
e Av x<2, 1018 |Xx-2|=—-(Xx—-2), omote f(x):w:—(x—3)=—x+3 Y
- (x-2) NB y=-x+3
A £(x) x-3 , avx>2 X<?2 rxa
a f(x)= =l
P -Xx+3, av x<2 | N x>0
v. Hypagwm napdotaocn g f eivar ot nuevdeieg KA, AB extogta K xoaw A.H C; 0 c2/3 >
tépvel ov X'x oto onueio A(3,0) xoitov y'y oto B(0, 3) . - K

0. ¢« Av x>2 , 10t f(X)20=x-3<0<x<3. Onote xe(2,3].
e Av x<2, 1618 f(X)20<= —x+3<0&x23 . Onote n avicwon glvar advvarn. Apa x €(2, 3] .

325 Oéfépa 4 - 12788

Aivetan ) ouvaptnon f(x)=(x-1)", xeR.

a. Na amwodcilete 0TL f(\/g) + f(—\/g) =8.

B. Na Bpeite 6La Ta onueio TS Ypo@kng mapdotacns g f, pe ovvreraypéveg axképarovg appovg, ta
onoia fpickovror KAT® amd v gvbeio y=4.

v. 'Eoto a, B nmpaypotikoi apiOpoi pe a#p oote vawoyder f(a)=f(f). Na amodcitere 6TV a0 +p=2.

Avon
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0. Etvou f(V3)+f(=V3) =(V3 -1 +(=B3 -1 =3+1-23+3+1+2/3=4+4=8
B. ‘Eva onueio M(x, f(x)) ™G YPOQIKNG mapdotaong e f, Ppioketol kdtm and v evbeia y =4 otav oyvet
fx)<do (x-1P<doJx-1) <Jd o |x-1|<2e -2<x-1<2 —1<x <3 xe(-1,3)
Ot axépatot Tov wepiEyovtal oto ddotnua (—1,3) eivaron 0, 1, 2 ko emeidn
f(0)=1, f()=0, f(2)=1, ta {nrodpeva onueia eivar to. A(0, 1), B(1,0), I'(2, 1).
y. Eivr f(a)=fPR) = (@-1)’'=PB-1)’ < (@-1)’-B-1)’=0= (a—1+p-1)(a—-1-p+1)=0
S @+p-2)a-P)=0<=a+p—-2=0 | a=p , mov amoppinTeTOL
Onoéte a+P=2 .

326 Ofpa 4 - 1447

, , —-x+2, av x<0
Aivetarn ovvaptnon f, pe f(x)=
x+2 , av x>0

a. Na Bpeite 1o onpeio Topng ¢ ypa@ikig napastacng C, g f pe tov aCova y'y.
B. i. Na yopdalere Tn C,; ko Tnv gvbeic y=3 , kol 6T GUVEYELD VU EKTIPGETE TIG GUVTETAYPEVES TOV
onueiov Touns Tove.
ii. Na eerdoere av Ta onueio GVTA £ival COPUETPIKA O TPOG TOV Gova Yy .
Na a1TI0A0Y1)GETE TV ATAVTI G GOC.
v. L. T moweg Tipéc Tov mpaypatiko apdpod o, M evbeiec y=a Tépver  C,; og 6vo onpueio; Na
ULITIOAOYNGETE TNV OTAVINGY| GUC.

ii. T g TIpéG TOV 0 OV PPNKOTE OTO EPAOTNNA Y.i. , VO TPOGO0PicETE aAyEPPIKA Ta oMnpeia TOPNG TG
C, pe v gvbeiac y=a Kor vo ££eTG0ETE OV 16YVOVY TU CUUTEPAONATE TOV EpOTHRATOS [.ii. ,

UITIOAOYDVTOG TOV IGYVPLIGHO Gac.

Avo

a. Ell']vm f(0)=0+2=2, omdten C; téuveirtov dova y'y oto onueio A(0, 2) .

B. i. Ot extyovpeveg ovvtetaypéves Tav onpeiov toung g C, pe v evbeia y=3 etvon y C,
(-1,3) xou (1,3) .

ii. Emeion ta onueio (—1,3) war (1,3) &yovv idiec tetaypéveg kot ovtifetec teTunpéVEC, N 4 y=3
elval GUUUETPIKA G TPOG TOV AEova Y'Y .

v. 1. Aném C,; £éyovpe o0tim evbeio y=oa tépvern C, og 600 onpela, otov a>2 . —o >

ii. 'Eyoope a>2 .

e Ta x<0, elvar f(X)=a< —-x+2=a=x=—(0—-2)<0 , dektn.

e T x>0, eivin f(x)=a=x+2=0 <Sx=0-2>0 , dex.

Apa ta onpeio topng g C; pe v evbein y=a eivar ta ( —(a—2), a) kot (0—2,0) To omoia £yovv idleg
TeTayuéveg kot avtifeteg tetunuévec. Omote gival cuupeTpikd ®g Tpog tov déova y'y .

327 Oépa 4 -1514

7 - e 7 4 y
Zto dumhavo oyfipe, divovron ov ypogwkés mapacstacey C; ko C, tov ok
ouvvoptiosov f ko g avriotorya, pe f(x)=|x-2| k g(x)=1, xeR . 5, C
i { i i 1 | )
a. i. Na exkmipioere Ta onpeio Topng tov C; kv C,. N AN
X
oo - , , ’ e 7 -1
ii. No gxmipioete Tig Tipég Tov X, 1o Tig omoieg 1 C; givan kGrw amo Ty C,.

B. Na emPefarorcete alyefpikd TIS 0TAVTICELS GUS OTO TPONYOVUEVO EPATINA.

J1-1(x)
f(x)

v. Na Bpeite yro mworeg TIpéGg TOV X €YEL VONUO TPOYROTIKOD oprtOpov n tapdotacty A =
Avon

Exdooeic Mraplog
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a. i. Taonpeio topfigtov C; ko C, eivarta A(l, 1) ko B(3,1) .

ii. Ouextipovpeveg Tywég Tov x givar x (1, 3) .

B. Eivar f(x)=gx)= |x-2|=1ox-2=-1 11 x-2=1<x=1 1 x=3.
givarta A(l, 1) ko B3, 1) .

Eyxovpe f(x)<g(x) < |x-2|<l & -1<x-2<l<l<x<3<xe(L,3) .

Apa to kowa onpeia tov G, C,

. {l—f(x)zo {l—|x—2|20 {|x—2|£1 {xe[1,3]
v. Ilpémer & & & oxell,2)u(2, 3] .
f(x)=0 |x-2|#0 X#2 X#2

328 Ofpa 4 -12914
‘Eoto n gvbeio £:y=c pe mopapetpo ccR ko n ocvvapnon y
f(x)=|x-2|+1 , n ypaou] TapacoTACT TNS 0TTOi0g OIVETOL GTO OUTAAVO 5 :
oynue.
a. i. Me Baon to oynqpa, Yo moreg TipéS Tov ce R 1 gubeio € ko

YPOQIKN Tapdactact g f £yovv kKowva onpeia; 1

ii. No emPeporocere aryefpika TNV aTEVINGY TOV EPOTNUATOS 0.

i. ¢} X

B. 'Eoto 6T 1 gvleia € £xer pe ) ypogiki) rapdotaon g £ dvo kowd
onueic. A , B. No amodcifere 0Tl 01 GUVTETOYREVES TOV KOOV onueiov givar  A(3—c,c) Kot
B(c+1,¢).

v. i. Av A, B To onueia Tov gpomipatos ., pe faon To oyud, Yo TOES TIHEG TOV € TO MIKOS TOV
Tuqpatoc AB givar (AB)<2;

ii. NaempePordoete aryeppika TV aTGvVTNGN TOL EPOTIRATOS Y. i..

Avon

0. i. Exedn n evbela e:y=c eivar mapdAinin pe tov dEova XX, 0o TO GYNUO TPOKVTTEL OTL Y10 VO, EYEL KOWA

onueio pe v ypoekn mapdotoon g f mpénet ¢>1 .

ii. [o va éxel kowd onpeio n egvbela €:y=c pe ™ ypaeikn moapdotaon tg f, mwpéner n eEicwon

|x-2|+1l=c< |x-2|=c—1 va éelloon. Exeon eivan | x—2|=>0, opkei ¢c—1>20<=c>1.

B. Tww c=>1 elvan |x-2|=c—-1x-2=c-1 N x-2=—(c-)<<x=c+l | x=3-c¢

Apa ta kowvd onpeia givar ta A(3—c,c) o1 B(c+1,¢) .

v. i. Emedn 1o onueic A kou B éyovv v id1a tetayuévn, yio va givar (AB)<2 mpémel to pnkog tov

optLOVTIOL TUANOTOG avApEesa 6T dVo Nuevbeieg g ypapikng topdactacnc e f va gival pikpdtepo 1 ico Tov

2 . A6 to oynpo TpoxvmTel 0Tl aVTo 1GYVEL Yo To onpeia pe tetaypévn and 1 g ko 2 .

Apa 1<c<2.

ii. Emedn to onueia A xor B €yovv v 6o teTaryuévn, o unkog (AB) etvan

(AB)=|c+1-(3—c)|=|2c—-2]|
Apa (AB)L2 & |2¢-2|L2 & -2<2¢-252 < —1<c-1L1<=0<c<L2 .

Ao o epdTUO 0. TIpémel ¢>1 , omdte 1<c<2 .
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329 Ofpa 4 - 12681
Aivetor n ovvaptnon f(x)=|x—-3|+4-(|6-2x|+2) pe xeR.
o. Na dgitere omv f(x)=2—-|x—-3]|.

, s I x—1 s AV X< 3 , , , ) ,
B. Agov ocitete 6T f(x)= 5 53’ Vo EMALEETE TO GOGTO KUL VO, OITIOAOY|GETE TV ATAVINGT GUG.
-X, v X>

H ypoown nopdotaocn g f sivon:

1. y 2. y
1
)
1 X o
_1 1 X
-2
3 Y 4. y
5 2
(0] 1 5 X
-1
(0] 5 X

v. i.  Xto oynfpa pe ™ YpOoQKn) tapdotacn g svvaptnons f va oyedaoete Ty gvbeio y =—1 ko pe

BonBerd g va Adoete TV avicowon 2—|x—-3|>-1.
ii. No empepfordoste aryefpkd TV andvTNG1] 600G GTO TPONYOVUEVO EPAOTNA.
Adon
o. Elvar f(x)=[x-3]+4-(6-2x|+2) < f(x)=[x-3|+4—-|23—x)| -2 < f(x)=|x-3|-2|3-x|+2

S f(x)=2-|x-3|

B. ¢ Av x-320<x23 givar |x-3|=x-3, onote f(x)=2—-(x—-3)=2-x+3=5-x.

e Av x-3<0&x<3 givar |x-3|=3-x, ondte f(x)=2-3-x)=2-3+x=x—-1.
Apo f(x):{x_l’ av x<3

5-x, av x>3

[Na x=3 n ypagwn napdotaon g f ovumintel pe v evbeioc y=5—x 0600 onueia tg onoiog eivar ta (3, 2)
kot (5,0).
[Na x<3 n ypagun mopdotacn g f ovuminter pe v gvbelc y=x-1 0600 onpeia g omolag etvar ta
0,-1) xou (1,0).
Omnote n ypagpikn mapdotaon g f etvorn (4).

v. i. Av oyedidoovpe v evbeia y=—1 éyovpe 10 SmAavo oynua.

N

H Mon ¢ avicwong eivar ot TETUNUEVEC TV ONUEI®V NG YPOPIKNAG
napdotoaong e f mov Ppickovian Tdvm and v evbeic y=—1 .

Ao o oynua TpokHmTel 611 0<X <6 . 0 1 5 X

ii. Evan 2—-|x-3|>-1o - |x-3|>-3 &

S |x-3|<3e -3<x-3<30<x<6.

Exdooeic Mraplog
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330 Ofpa 4 - 1468

Zto dumhavo oyfipe, divovronr ov ypogwkés mapactacey C; ko C, tOv
ovvoptiosov f ko g avrictovya, pe

f(x)=|x—-2| kot g(x)=§x+§ , xeR

X

a. Na gkTpfoete TS cuvteTaypéves Tov onpeiov topg tov C; ke C,.
B. Na emPeforocete aryefpikd tnv andvriion 60 6T0 EPATNNA . .

y. Me 1 Bonf0sia TV Ypa@ik®v tapacTtdocoy, va fpeite yio moreg Tipég tov x N C; Ppiokeron mave anod

m C,.

0. Mg 1 Pon@sio Tov epOTARATOS V., Vo PPEiTE Yo TOLES TINES TOV X €YEL VOO TPAYROTIKOV aplOpov N
TapaoTacT): K=\/3|2—x|—(x+2)

Avon

a. Ov{nrodpeveg cuvtetaypéveg Tov onpeiov toung tov C; ko C, ewvar (1, 1) o (4,2) .

X—2 , ovx=>2

B. Elvar f(x)= {

-X+2, ovx<2

e Av x<2, 1018 f(x)zg(x)@—x+2=%x+§c> -3x+6=x+2-4x=-4x=1

e Av x22 , 1018 f(x)=g(x)<:>x—2=%x+§<:> 3x-6=x+22x=8 <= x=4.

Eivar f(I)=1 o f(4)=2 . Onodte ta kowd onpeiatov C;, C, eivortaonueio (1,1) o (4,2) .

v. Ot{nrodpueveg Tipég tov X glvar: x € (—oo, 1)U (4, + ) .

o. Ipénet 3|2—x|—(x+2)20c>|x—2|2%x+§<:> f(x)=g(x) éxe(—oo, 1Ju[4, + ).

331 Ofpa 4 - 12944

Aivovtal ol cuvapticslg f(x)=x+ 1 Kou g(x)=x-— 1 ,x#0.
X X

1 1
a. Na Bpeite Tnv Typn g mapdotacng A =f(2)+g(2)- f(E) - g(E) .

B. Na amodeiere omu (f (x))2 —(g(x))2 =4 Y0 omow0dnmoTE apOpd x pe x=0.

v. Oempovpe Ty gvlsic y=a , acR. Av n gvbcia £xer kowd onueio pe ™ YpOoEIKN) TOPACTAGH TNHG
ovvéptnong f, va amodsiere 6T1 |a|>2.

Avon

o. Eivon A=2+l+2—l— l+2 - l—2 =4—l—2—l+2:4—1:3.
2 2 \2 2 2 2

B. o omolodnmote apBud x pe x =0 €yovue:

(£COY —(200)) :(x%f —[x—ljz =(x+l+x_lj(x+l_x+lj=zx.%:4

X X X X X X

v. To mnboc tv Kowvemv onueiov g gvbeiag pe ™ ypaekn mopdotaon e f xabopiletar amd 10 TANOOG
Moewv g e&lowong f(x)=a , ondte av n gvbeio £yel Kowd onueia pe ™ ypagikn mopdotacn g f, 1

elomon f(x)=a £&yetmpaypatikéc Avoeis. Eivar: f(x)=a < x +l —aoxX+l=ax & x* —ox+1=0 .
X

H sEicmon éxet mpaypoticig Aces, omdte wwydet A0 o’ —4>0 < o’ 24 o Vo’ 24 < |a]>2 .
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332 Ofpa 4 - 12682

Aivovtan ot suvaptiosig f(x)=1-(x—-1)" ko g(x)=|x—-1|+2 ,pe xeR.

a. Na Bpeite o moreg Tipég Tov X 1 ypagikn napastacny C, g f givon kGt and Tov aSova x'x.
x+1,x2>1

Kol va oyeduacete T ypogkn g nopdetacn C,.

B. Na amwoodcitete 0TL g(X) =
-x+3,x<1

v. No amoodcilete 6011, Yo k@O x € R 1 ypogua) tapactaon g f sivoar kdto 0mé ™ Ypo@ukny Topdtaocn s g.
Avon
a. H C; elvon kdto amd tov dEova x'x otav
fx)<0l-x-1) <0 -(x-1) ) <-1<(x-1)">1
oS-I’ >lex-1>lox-1<-1 1 x-1>1
& x<0n x>2
Apo xe(—,0)U (2, +©).

B. Awaxpivovpe TIc TOPAKATO TEPUTTAOCELS:
e Av x-120<x21, 1616 |x—-1|=%x-1, onote g(x)=x—-1+2=x+1.

e Av x-1<0&x<1,0méte gX)=—%x+1+2=—-x+3. v
) x+1 , x21 §
Apa g(x)= .
-x+3, x<1
H ypagikn mopdotoon tng cuvaptnong g omoteAeiton : — s Y=
e 0omd 1O TUAUO TNG €vbeiog y=x+1, 6tav x=>1
e amd to TuNpO ™G evbeiog y=—x+3 , dtav x<1 o n
H ypaguci mapdotaon C, @aivetol 610 Stmhavo oyfpo. 0 5 X

y. H C; givarkdtw and m C, otav f(x)<g(x) = f(x)-g(x) <0<
Sl-(x-1Y—|x-1]-2<0& —|x -1 = |x~-1| -1 |x =1 +|[x=1|+1>1, (1)

Av 0écovpe |x—1|=0 toten (1) 0’ +0+1>0 , TOL 6YHEL 0oL Eivar TPLOVVLLO TOL ®, pe a=—1<0 Kot
Swakpivovoa A=(-1)>—4(-1)(-1)=1-4=-3<0 .

Apa v kBe x e R €rovpe f(x)—g(x)<0 , omdte N ypapikny mapdotacn g f eivar KT amd T Ypoeikn
ToPACTACT TG & .

333 Ofpa 4 - 1449

Aivovta ot cuvepticeig f kor g, pe f(x)=x"-2x ko g(x)=3x-4, xeR .

a. Na Bpeite To KOWVA 6NUEID TOV YPUPIKAV TUPUGTAGEDV TOV cvvopTioemy f koL g.

B. Na Bpeite Ta dwwotpoTo ote omoia 1| YpaQKi) Tapdotact Tig f eivol kdto and exeivy g g .
v. Na amodeifete 60TL KGO €vBeio TS popeils y=a , a<-1 , PpiokeTtor KATO amd TN YPAELKN
napdotaon g f.
Avon
a. Ta {nrodueva kowd onueia £xovv TETUNUEVES TIG AVGELS TNG e€lomong
fx)=gx) x> -2x=3x-4 o x’ -5x+4=0=x=1 1 x=4
B. Eyovpe: o f(1)=1"-2-1=1-2=-1 o f(4)=4"-2-4=16-8=8

Apa ta ko onpeto tov C, , C, eivan A(L,—-1) ko B(4,8).

g
Ta {ntodueva dtaoctuata €ivol ot ADGEIS TG OVIC®GONC -

fx)<gx) ©x*-2x<3x-4 & x*-5x+4<0=xe(l, 4) . x2-5x+4| +

Lo —
|
S
+

v. Apxei va deiEovpe 0t yuo a<—1 egivar f(x)>a , yiakdfe xeR .

Eivww fX)>a o x’ —2x>0 < x" —2x—a>0o x> -2x+1-1-a< (x=1)° +(—a—-1)>0 , mov oyvst

Exdooeic Mraplog
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334 Ofpa 4 - 12942

Xto duthavoé oynpa divetan n ypagwkny mapdctacn C; NG cuvvaptnong Y
f(x)=ax’ , xeR pemoapaperpo a. \ /
a. Av 1o onpeio A(1,2) avijkel ot Ypogwkn wopdotacn g f, va dgilete 6TL \ /
T ™G TopapéTpov sivar a=2. \ /
B. i. Na Bpeite v elicwon g gvleiog € mov épyeTor amd 1o onueio \ /
(1,6) kouégerkhion A=2. 5
A(1,]2)
ii. No Ppeite 10 onpeio Topng g gvbelog & pe Tovg GEoveg ko oTn
GUVEYELN VO TT| GYEOLACETE. o :
v. i. Mgt pon0gwa Tov oyfpoarog, va Bpeite Tig AVoELS TG AVic®ONG
f(x)<2x+4.
ii. Na AVoete ahyefpikd TNV 0vVic®ON TOL TPONYOVUEVOV EPAOTIHATOC.
Avon
a. Agov 1o onueio A(l,2) aviketom C, wyvel f()=2 < a-’=2<a=2.
B. i. I'vopilovpe 6T 1 gvbeio pe eicmon y=Ax+p éxstkAion A, dpa A=2.
Eniong, to onueio B(1, 6) avikel oty gubeia, dpa 6=2-1+f < P=4. /
Apa n evbela éxel eicmon y=2x+4. \ /
ii. o y=0 épovpe 0=2x+4 < x=-2 qpan & téuvettov x'x oto (-2,0). \\ /
4
Emiong, yio x=0 civan y=2-0+4 < y=4 ,apan € téuvettov yy oto (0,4). \ /
TonoBetovpe To TOPATAV®D CNUEIN GTO OO KOl XOpACGOVUE TNV gvBeia €. .
v. i. Ot Aboeig g avicwong f(x)<2x+4 elvar ot TeTunpéveg TV onNueiov g - AtJ2)
YPAPIKN G Topactacnc g f mov Ppiokovral k&t amd Ty gvubeion y=2x +4 , omoTE
ue Baon to mopomdvm oynua cvumepaivovpe 6t x € (-1, 2). 2.0 x
ii. Bivon f(x)<2x+4 < 2x° <2x+4 < 2x° -2x-4<0 o x* —x-2<0.
To tpudvopo €xet dwaxpivovoa A =9 ko pileg: x, =2 ka x, =-1.
Kot ene1df 0 cuvieheotic tov x° sivar 1>0 , T0 TPOGNLO TOL TPIOVOLOD X |l -1 2
¢aiverol oto duthovo mivako: Y (') _ (') N
Apa xe(-1,2). ' '
335 Oéfpa 4 -13314
Yy
210 Owhovoe oyfuo  JOiveTal 1  YPOQIKI] TOPACTAGY TG GLVAPTNONS
f(x)=x"-x-3 . Av A(a,0) , BB,0) , I'(y,8) onpueia m™g ypagumg
napdotaons g f Oomowg gaiveton 6to oyfnpe ko 1 wapdriinin ané to I' otov
X'X €yel pe T YpugiKi mapdotact g cuvaptnong f éva kowé onpeio, ToTE: o
_ A B X
0. Na dgiete 61 azl ;/E Ko B:1+;/E. \\/
=
B. Nao dsitere 6Tt £(+/2)<0.

B 10T

2 2

v. Na oci&ete 6TL

0. Na Ppeite Tic Tipég TOV ¥ Ko d .
Avon
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a. H ovvdpmon f éxel medio opiopov to R. Ta onueic A, B &lvar to onpeio Topng g YpoQIKnG TopacToonG
m¢ f petov x'x, omdte outeTuUnuéveg Tovg o, B avtiotorya eivar ot Moeig g e&icmwong f(x)=0 .

Eivww f(x)=0< x> —x-3=0 mov sivar e&icmon 20v Padpod pe dtakpivovsa A = 13 ko pilec Tovg apBpodc
1-+/13 1++/13
5 Ko S

Enedn 1o onueio A Ppioketon apiotepd tov B otov Gova x'x  givan a<P ko 1€ TPOQAVOG

1—\/E<1+\/E 1-J13 - 1+/13
2 2

5 , £XOVUE TEMKE OTL 0. = 1 PB= S

B. Eivar f(v2)=(2)>-v2-3=2-2-3=-1-2<0, ondte £(~/2)<0.

v. Onog eaivetar amd 10 oynue oAAd Kol OTMG TPOKLITEL Kol aAYERPIKA amd Tov TOTo TG cuvdptnong f mov

glvar Tptdvopo, n cuvaptnorn f maipvel apvntikég TIES udvo Yo TIG TIHES TOL X 7oV gival evtog TV pridv g,

, 1413 1+413
oniodn ywo xe —

5 . Apob lowmov deifape oto  B. gpdTNUA OTL f(\/§)<0 , Bo mpémer

\/EG 1—\/E ’ 1+\/E ,81]7\(16T'] 1—\/E<\/§< 1+\/E .
2 2 2 2
6. H moapddAnin omo to I'(y,d) otov x'x éyet eiowon y=35. Apov n evbeia pe e&iocwon y=908 £€xel pue m
Ypaiky mapdotaon g f &va kowd onueio, cvumepaivovpe 611 N eéicmon  f(x)=8 < x> —x-3-8=0 é&ys
plo mpoypatikn pila kol avutd cupfaivetl ov Kot povo av £yetl dlakpivovsa ior [E To Pndév.
Eiviw A=0< (1) -4(-3-8)=0=1+12+46=0 = 82—%.
Emiong n tetunuévn v tov onueiov I' Oa givar n dumdn pila g eicmong
-1 1
f(x)=8 & x> -x-3-8=0 , onéte y=——"=—.
2-1 2
336 Ofpa 4 -13120
Aiverarn ovvapmnon f(x)=x’-(A-1)x—42" , LeR.
a. No dgiete 0T M| Ypoewki| wapdotaon TG cvvdpmong f tépvel Tov déova x'x og 600 onueio Yo kKGO
reR.
B. T A=0 vo Ppeite To tpdonpo Tov prioav g eicwong f(x)=0.
v. Na Bpeite Tic Tipég 700 A€ R d06TE TO GVUPETPIKO TOV onueiov A(4,4) g wpog Tov afova XX va
aVIKEL 6TT] YPUQIKI) Topdotacn g f.
0. T A=-1 va Ppeite Tig TYNES TOV X YO TIS OTTOLES M YPOUPIKY] TAPAOSTAGT TNG cuvdpTnong f PpiokeTon
KAT® 076 TOV ASova X'X.
Avon

a. T va vedpyovy 6Vo onueia Topng TG YPaPIKng Topdotacng g cuvaptnong f ue tov d€ova x'x  Oa mpémnet
n e&iowon f(x)=0 va &gel 600 pileg mpaypatiKés dvicec.

Apa A>0 < (A—1)° +16X >0 mov 1oydet yio kG0e AeR  cav dOpoicua pn apyntikdv aptdpudy ot omoiot dgv
undeviovtatl cuyypOvVaC.

B. To ywouevo tov pridv tov tprovipov f(x)=x> —(A—1)x — 4% sivar P=—41 <0 , apod A#0.

Apa n e&iomon €xel 0V pileg etepdonpeg Yo kabe A #0.

v. To copuetpkd Tov onueiov A ®¢ mpog tov d€ova x'x  givon A'(4,—4) Kol Yo Vo OVAKEL GTN YPAPIKT
napdotoon g f Ba woyvet :

fd)=—4<16-4A-1)-4N =-4 &SN +1-6=0=>1=2 | A=-3.

Exdooeic Mraplog



156 6 Baoikig évvoieg TV oOVOPTHOEDY

6. Mo A=-1 , f(x)=x"+2x—-4 . [péner f(x)<0 < x*+2x—-4=0
To tpudvopo éxs:. A =20

-2+ -2+
Ko piCeg x,, = 2_2\/2_0: 2_22\/§=—1i\/§

X | -1-45 -1+/5 40
I I

Apod a=1>0 10 TPOCUO TOV TILAOV TOV TPUOVOLOL POIVETOL GTO

dmAavo Tivako: s " (I) - (I) "
Apa f(x)<0 yuw xe(—l—ﬁ , —1+\E).
337 Ofpa 4 - 12628
Ocopovpue Tig ovvaptiosls f(x)=x"-x-1 ka g(xX)=3-X TOV 0moi®V 01 y
YPUQPIKES TAPUCTAGELS HIVOVTUL 6TO NTAAVE GyNpa. ym et
a. Na Bpeite T1g ovvreTaypéveg Tov onueiov A, B, I, Z. B y=f(x)
B. Na Bpeite Tic TeTupéveg TOV GNUEIOV TG YPOUPIKNS TOPACTAGNG TGS A
y =f(x) mov Bpickovral mdve amd TNV Ypagikl tapdotacn g y = g(Xx).
Y. Am0dgiETe OTL YI0 OTTOLOVONTOTE TTPOAYRATIKO apOpd a , N ardcTOO) TOV Z\\(_)/ \ "

oplOpav f(a) ko —g(a) @AVO oTOvV AEOVE TOV TPAYNUITIKOV aplip®v

givar Tovrayotov 1.
Avon
0. ¢ To onuelo Z €el g teTunpévn v opvntikn Avon x, g e&&lowong f(x)=0 mn omnoia yphpeton
x> —=x—-1=0 pe dakpivovoo A=(-1)>—4-1-(=1)=1+4=5 Ko

X :_(_1)_6:1_2\/§<0 . Apa Z(—l_zﬁ,OJ.

: 2-1
e Toonueio A €yet tetpumuévn undév kot tetaypévn g(0)=3-0=3, étor A(0, 3) .
e To onueia B kot I' £yovv g teTunuévec t1g Avoeig g e&icwong
f(x)=g(x) = x’-x-1=3-xox =4dox=+tJ4ox=2 § x=-2
To onpeio B Bpioketal mo apiotepd and 1o I, dpa Ba €xetl pikpdTepn TeTUnpévn.
O tetaypéveg Tov onpeiov B kot I Oa giva:
f(-2)=g(-2)=3-(-2)=5 xu f(2)=g(2)=3-2=1 avrictoya.
Apa B(-2,5), I'(2,1).
B. Mpéner f(x)>g(x) o x’-x-1>3-xox’>4oxX">2 o |[x|>|2|ox<-2 f x>2.
Apa xe€(—o, —2)U(2, +00).
v. Apxet va arodeiovpe ot [f(0) — (—g(a))| =1 yuo kaOe mpaypatikd apOuo a.
H oyéon avt 1coddvapa ypaeeton :
If(@)+g(a)| 21 |a’ —a—-1+3-a|>1< o’ —2a+2|21, (1)
‘Eto1n oyéon (1) 1oodOvapa ypapeton
[(a=1)Y+1|21 < (a-1)+121< (a—-1)" >0 , mov woydet Y kdde acR.
To tpidvopo o —20+2 &xet Srkpivovoa
A=(-2)"-4-1.2=4-8=—-4<0, ondte £ivar opdGNLO TOL GUVTEAESTH TOv o dNAadH Tov 1, dpa mhvta OeTkd
yakafe aeR .Ondte |0’ —2a+2|=a* =20 +2 .
‘Etol 1 oyéon (1) yphgpstar wodvvopo o’ —20+2>1<a’ —20+1>20< (a—1)>>0 , mov woydet yio KGO
aeR .
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338 Ofpa 4 - 13479
Aivetouw n cuvdptnon f(x)=|3x-12|-|2x-8|-3|x’ -16|.
Av |x|<4 térte:
a. Na ypayete Tov TOO TG svvaptiong f ympic Tic amdéivteg Tipéc.
B. Av f(x)=3x>-x—-44.
i. Na Bpeite Ta onueio Topg ™S YPUPIKNAS TOPASTAGNS TG cuvdpTnong f pe Tovg afovec.
ii. AvTo onueio M(n+1,-20) avikel otn yYpoQwki) nopdotacn s f, va Ppeite v aképara Tipn
TOV .
Avon
a. O tOmog TG cLVAPTNONG YPAPETAL:
f(x)=]3x—12|—-|2x 8| -3|x* —16| =
=3|x—-4|-|x—4|3|(x-4)(x+4)]
=|x—-4|-3|x-4||x+4|=
Elvalt |x|£4 & -4<x<4=x-4<0 kot x+42>0.
Apa: F(X)=—(x—4)+3(x—4)(x+4)=—x+4+3(x* —16) =3x" —x — 44
B. i. ¢ To onueia TOUNG TNE YPAPIKAS TapdoTacng TS cuvaptnong f ue tov Gova x'x  Advovue v eicwon
f(x)=0 ,miady 3x*—x-44=0.
H dwokpivovoa tov tpiwvopov givor: A=1+4-3-44=529 ot o pileg:
C1£4/529 1423 -2 11

. 24
X, p 5 Aniadn X1=?=4 Ko XZZT 3

o1 omoieg givor deKTEG YTl oviikovy oTo dtdotnua [—4, 4].

Apa to. onpeio TOUNG TG YPAPIKAG Topdotacng ¢ ovvaptong f pe tov déova x'x givan  A(4,0) «ot

11
B(-—,0).
=30

e T vo Bpodue to onpeio Topng g Ypaeikng tapdotaons e ocvvaptnong f pe tov aéova y'y , Bétovpe otov
tomo ¢ f omov x =0 kot Ppickovpe y=1(0)=—-44.

Apo 10 onpEio TOPNG TNE YPOPIKNG TopdoTaong TS cuvaptnong f ue tov Gova y'y eivon T'(0, —44).

ii. Apov toonueio M(p+1,—-20) pe p aképalo avikel otn ypapikn mopdactacn g f Ba ioyden
p+le[—4,4] ko f(u+1)=-20.

Eivat: f(u+1)=-20 < 3(u+1)° —p-1-44=-20 <

S +6u+3-n-45+20=0 < 3u° +50-22=0

H dwkpivovoa tov tpiwvopov sivar: A=25-4-3-(-22)=289 ot ot pileg:

= _szﬁ@ = _5217 . Anhodn :%:2 KOl [, :_722:—1?1

Ao TIC TOpamAVED TEG TOL W OekTh eivann p=2 kabog eivarl aképora kot emmAéov pn+1le[—4,4].

M

Exdooeic Mraplog
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339 Ofpa 4 - 13091

Y10 OowwAove oynfpuo  divetor M YPOQIKN] TOPACTUGY TNG GULVAPTNONG !
f(x)=x" —4x+5. \\ //f
a. Mg Baon to mapamave oyfqpo va Ppeite o 1i0og TOV KOwAV onueiov TG \ /
YPOQKi|g mapdotaong g f pe v evlBeic y=7 Ko ot oLVEREWD Vo 5
amodsiEete ahyefpikd TNV amwavInct) cog. \ /
B. i. Mg Baon to mapamave cyqpoe vo, Ppeite To AAN00C TOV KOVAOV onueiov g 1
YPOQIKNS Tapdctacts Tne f pe v gvleio y=A Yo 115 dudpopeg Tiné TOoL [0) 2 X
reR.

ii. Na amodciere akyefpikd v andvinet) cog oo . i
y. '‘Eotm 611 o gvBeia y =LA Tépver ) ypogikn napdotoon e f og 000 onueia pe tetpnpéveg X, , X,
ne x, <x,.Na dcifere 6T1 X, +X, =4.

Avon
0. Hevbeio y=7 sivar mapdhAnin otov Xx'x kot téuvelttov vy oto onueio (0, 7)
Ko Omwg PAETOLLLE AT TO oYM £xEl 2 KOWE onueio pe T Ypoeikn mapdotaon g f g
To mAn0o¢ TV KowvdV onueimv TG YPAPIKNG Tapdotaong tng f ue v evbeia y=7 \\ - j/ f
glvan ioo pe to TANBog TV dtupopeTikdv prlav g eéicmong f(x)=7. Eivat \ i
f(x)=7 & x> -4x+5-7=0 x> -4x-2=0 o
\ /

H e&icwon avty givar 20v Pabuod pe dokpivovco A=24>0 mov onuoivel 0T €xet

3
000 pileg avioeg Kot eMOREVMG amodeiytnke OtTL 1 Ypagikn mapdotaon e f €xetl pe v
evbeio y=7 axppdg 600 ko onueia. Of | 2 X

B. i. Hevbelo y=A sivan mapdAinin otov x'x kot tépvettov y'y oto onueio (0, 1).
A76 10 oynpa PAETovE OTL TO TANO0G TOV KOWVAOV oTuUei®V TG YPAPIKNG Tapdotacns g f pe v evbeia y =4
Yo TIG O1dpopeg TEC Tov A€ R, e&optdrtorl omd o av 1 T Tov A givol peyaAvtepn, pikpotepn 1 ion pe 1,
O10TL pe Paon to oyuo PAETOLUE OTL 1] IKPOTEPT TIUN TNG cvvdptnong eivar 1. Zuykekpipéva PAETovUE amd TO
oo otL:
e av A<l mevbeio y=LA dev &yel kowa onpueia pe ™ ypoeikn mapdotaocn g f,
e av A=1 nmevbeio y=A &yxeléva kowvd onueio pe ™ ypaeikn wapdactaon g f,
e av A>1 mevbeio y=A &yxeldvo kowd onueia pe tn ypaeikn tapdotaon g f.
ii. To mAn0og TV Kowdv onuelov g Ypaeikng mapdotaong g f pe mv evbeio y=A 1y Tig S1dpopeg TYHEG
v AeR , sivar 1o {810 pe To TG TV Sragopetikdv plmv ¢ eéicwong f(x)=A < x> —4x+5-1=0 yia
T1G Odpopeg THég Tov AeR.
H e&iomon avtn givar 20v fabuod og mpog x e dakpivovsa

A=(—4) —4(5-0)=16-20+4r=41-4=4(L—1)
To minBog v prlav g e&icmong eEaptdtal amd To TPOSNLO NG OLOKPIVOVGOC. XVYKEKPLUEVA :
e av A<1 t6te A <0 omdte N e€icmon givar adVvarr kot emopévag 1 evbela y=2A dev €xel kowd onpueia pe ™
ypapikn Tapdotacn g f,
e av A=1 tote A=0 omodte M ekicwon €yel 1 dumAn pilo Kot emopévmg 1 gubeion y =LA €yl éva Koo onueio
UE TN YPOQIKN TopdcTtact g f
e av A>1 tote A>0 omote 1 e&lowon el 2 pileg dvioeg kot emopévag M evbele y=A €xel dvo kowd

onueio pe ™ ypoeikn mapdotoon g f
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v. Aeob n evbeion y=A tépvel t ypoewn nopdotacn g f o 000 onueio pe teTpnpéveg X, , X, HE X, <X,
ovumepaivovpe agevog 6t A>1 Kot agetépov OtL ot apBuoi X, ,x, Oa eivor ou pilec g elowong
f(x)=L < x> —4x+5-1=0.

H e&iomon avt yuo A >1 éyet dvo pilec dvioeg kot Egovpe OTL

X, +X, =—E=—_—4=4.
o 1
340 Ofpa 4 -13168 y

210 wwhovoe oyfuo divetor N YPOQIKN TOPAOTACT TNG CLVAPTNONG
f(x)=x"+2Ax+y pe xeR ko mapapetpo LeR , n omoio Tépver
T0v GEova y'y oto (0,—-1) Taxkdbe LeR.

o. Na amodcitete ot

i oy=-1 0(0, 0) X
ii. H ypaou] mapdotoon tng f ogv siven kato amd v gubeia (0, -1)
y=-2-1 yiokébe rLeR.

B. No amodciere 6TL Yo kG0 AR 1 ypoou) wapdaotaon g f
tépvel Tov Géova  X'x  og Ovo onueic A ko B pe ovvretaypéveg A(-A—+VA +1,0) ka

B(-A+vVA +1, 0).

v. Na amodcifete 6TL | 0wécTacH] TOV A Kol B gival peyarvtepn 1 ion tov 2 Yo kdBes LeR.
Avon
a. i. Ioyoerott f(0)=—-1<=0"+2-L-0+y=—-1<y=-1
ii. Tiovo pmv etvon n ypaguer nopdotoon g £ kdto amd v evleio y=-X —1 opkei:
f(x)2-N -1 X" +2Ax—1>2-N -1 x° +2hx + X >0 , n onola ypdeton (x+1)° >0 mov 1oydeL.
B. Ot tetunuéveg TV onueiov Toung e ypoeikng mapdotacng e f pe tov a€ova x'x  gival ot Adoegig g
gkicwong f(x)=0 < x* +2Ax-1=0.
H dwakpivovoa givat:
A=) —4(-1)=4X +4=4X +1)>0,
dpa 1 e€iomon éyxel 600 Gviceg Tpayuatiké pileg onodTe N Ypoueikn mopdotaon g f téuvel tov x'x  og 600
onueia.
Ot teTunpéveg tov onueiov givat:
—2hE AN +1
X, = 2( )=—ki\/73+1. Apa X, =-A—+VX +1 xor x, =-A+vVA +1.

Emiong, VA +1<VX +1 & —A—VN +1<-A+X +1.

Omndte To onueia ival ta A(—k—\/kz +1, O) Kot B(—k+\/7u2 +1, 0).

y. H ondotoon tov A kar B eivau:
(AB)=|x, =X, | =|-A+VN +1 = (A =X +1)| = | 2VX +1].

Onote:
(AB)> 2|2 +1 |22 VN +121o ¥ +121< K20

OV 1GYVEL.

Exdooeic Mraplog
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341 Ofpa 4 - 12921
Aiverarn ovvapmnon f(x)=x’-2|k|x—2 koinevleia £:y=2x-k’ , keR.
0. Na dzitete 6TL 1 eficwon f(x)=0 £xa pileg mpaypotTikés Kot aviceg o kdbe keR.
B. Na dciete 0Tv M gvlseio () Tépver T Ypogukn mapdotaon T f og 6V0 onueia Yo kade Ty ™G
TAPUUETPOV K.

v. Tw w=-3 va Bpeite 1o onpeio Topng e gvbeiog pe v ypoeun tapdotacn g f.
0. Av A xu B to onpeio Topng Tov epotipatog 7., va Bpeite v andotacn (AB).
Avon
a. To tpidvopo éyet A =41> +8>0 , dpan eéicwon €xel dvo pileg mpoypaticé kot dvicsg yio kdle ke R .
B. Ta onueio topng €xovv teTunpéveg Tig Avacelg g eElowong

fx)=yex*-2|x|x-2=2x-k> & x* -2(|k|+D)x+x*=2=0
Eivon A=4(x|+1)> —4(x>-2)=42|x|+3)>0 , yiokébe keR .
Apa n e&lomon €xel 600 pilec dviceg Ko emouévmg 1 evbela (€) Téuvel ) ypagikny mapdotaon g f og dvo
onpeio yio KOs TN TNG TOPAPETPOV K .
v. Twa k=-3 sivan f(x)=x"—-6x—-2 kxou y=2x-9 .
Onéte f(x)=y < x* —8x+7=0, 1 omoio &yl

A=(-8)"—4-7=64-28=36
8+t 6

xon pieg TG X, , = -

Apa x, =1 xou x,=7.
Ta onueta Topng etvor A(l, —=7) xar B(7,5) .

3. Etvar (AB)=+/(1=7)* +(=7—-5)* =36 +144 =180 =65 .

342 Ofpa 4 - 13055

Aiveran n ovvaptnon f(x)=x"—-4x+5, xeR kainevbeio y=2x+p , peR.

0. No amwodcitete 0TL Y0 001001 TOTE TPOYRATIKG apOud x woyder f(2+x)=f(2-x).

B. Mg ™ Bonfswo tov gpotipatog (a) 1| pe 6mowo GAro TPOmo OfheTe, Vo VTOAOYIGETE TNV TUN TNG
napdotaons A=f(3,52)-1f(0,52)+f(3,48)-1f(0,48).

y. Na e€etdoete av n ypagukn mapaotacn C, g f £yer kowa onpeia pe v gvbeia, 6Tav f=-5.
0. Na Bpeite Ty pkpotepn Tip tov B, doten C; va &gl éva TovAGI6TOV KOO onpeio pe Ty gvbsia.
Avon
a. NokaBe xR €yovpe:
fR+x)=2+x) —4Q2+x)+5=x"+4x+4-4x-8+5=x"+1
Ko
f2-x)=(2-%x)" —4Q2-x)+5=x"—4x+4+4x-8+5=x"+1
omote f(2+x)=f(2—-x).
B. Me x=1,52 n o6t TOV EPOTHUATOS O. Oivel
f(2+1,52)=1(2-1,52), omote f(3,52)-1(0,48)=0 (1)
evd e x =1,48 divel
f(2+1,48)=f(2—-1,48), omote f(3,48)—1(0,52)=0 (2)
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Me 1t Ponbea twv (1) ko (2) maipvovpe:
A =1(3,52)-1(0,52) + f(3,48) - £(0,48) = £(3,52) — £(0,48) + £ (3,48) - £(0,52) =0
y. To mAnBog Twv kowvev onueiov g C; pe mv gvubeia eivar ico pe 10 mMANBog Tov Acewv g e&icmong
f(x)=2x+p .Me x=-5 §&yovpue:
f(x)=2x-5 & x> —4x+5=2x-5< x> -6x+10=0
7ov gival advvatn apov £xetl dtukpivovoa A=36-40=-4<0 .
Apan C, dev éyet kowd onpeio pe v gvbeio 6tav B=-5.
6. H C, éyetéva tovddyiotov koo onueio pe v gvbeia, y=2x+p , povo otav n e&lowon f(x)=2x+ £xet
pa TtovAdyiotov Avon. Elvat:
f(x)=2x+B < x* —4x+5=2x+Pp = x* - 6x+5-B=0
H e&iomon &yt pio tovAdyiotov Avom povo 6tav 1 avtiototyn dtokpivovoa ival un apvnTiky.
Etvau:
A>0<36-4(5-B)20=9-5+p20<=p>-4
ondte 1 {nrodpevn pkpodTepn TN Tov B etvonn tu p=-4.

343 Ofpa 2 - 12729

"Evo. copo ektedel KaTaképven Bor, O6TE 1] 0TOGTAGT] TOV U6 TO £00POG | fron)

(nétpa) oe oyéon pe 10 YPovo (sec) va Gaivovrtol 610 STAAVO OLdypappa.

A6 TIg TANPOPOPIES TOV OLAYPAUNATOS VO OTOVTINGETE OTIC TOPUKATO

£pOTNGEIS. No SIKALOAOYGETE TIG UMAVTI|GELS GUG. / \

a. Amé molo Vyog exkTeLEiTAL 1] KATOKOPLON PoAn;

€]

B. Mow T0 péY6TO VYOS OV PTAVEL TO CAONO KOl 7TOWY YPOVIKN GTIUYuI|

ocvppaivel avtéd; \

v. Na Bpeite Tig ypovikég oTiypég mov T0 copo. fpiockeTon o€ Vwog 8 pétpa \

amd To £dagoc. \

0. Na Bpeite T1g poViKEG GTIYHES TTOV TO GONA GVVOVTE TO £d0.QOC.

O D Xxpdvog
(sec)

Avon

yog

o. Q¢ apyn ¢ pétpnong £xovpe 1o onueio A0, 5) . OmdTE Yo TN XPOVIKY  (étpa) B=@2 9)
oty t, =0 sec to copa Bpioketar o Vyog 5 pétpo. r—(1,8)

B. To péyioto vyog 6to omoio PTdvel T0 cOUa avtiotoryel oto onueio B(2,9) .
Omote yo ) ypovikn otiypn t, =2 sec 10 cmpo Pploketor 610 puéyloto vyog 9 / \

uétpaL.

[€)]

y. Av @épovpe v gvbeia y =8 mov avtiotoyel oe Oyog 8 pétpov Ppickovue A=(p.5)

otL Tépuvel 1o dudypoppa o€ dvo onueia I'(1, 8) wor A(3, 8) . Omodte To chua \
Bpioketar oe Hyog 8 pétpa tig ypovikég otiypég t, =1 sec kar t, =3 sec. \

6. To €dapog avtictolyel otov aEova, XX Kol TO SLdypopLpo. £xel LOVo £vo Koo \

onueio pe tov déova x'x , 10 E . Ondte 10 cdpo cvvavtd 6to £60¢p0c ™
xpovikn otypn t. =S5 sec. o)

D xpdvog

Exdooeic Mraplog
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1o Simhavé cyfua divetor n ypagikn mapdotaon g f(x)=ax’ —4x* +7 ,q .

omoia givar coppeTPIKY] Og TPog Tov diova y'y.

a. No dsiéere 6T v=3. A 0.3) B

B. Av A -3,3) ko B(-3a,3) sivm onueia ™ ypagukic
napactacng s f, 6nmwg eaivetol 6to oypa, vo ogitete 6T1 =1 km vo
ypawyete Tov TOmO TN f.

v. No Ppeite Ti1g TETUNNEVES TOV oNUEI®V TOUNG TNG YPUPIKNG TAPAOTUCTS 5 "
¢ f petov afova x'x. \/ \/

0. Mg 1 Pon@sio TOv GYNUATOS KUL TNV OAAVINGY] TOV EPOTINUATOS Y., VA

Bpeite TIC TETUNPEVES TOV ONUEIOV TNGS YPOPIKNS TapacTacns TS f mov gival kGt and Tov dEova x'X.
Avon
a. Amd ™ ypogikn mopdotacn e f, eaivetor 6Tt £(0)=3 , dpo a-0°—4-0+y=3 , omdtse y=3.
B. Emedn n ypaikh mapdotoon e f sivarl GOpUETpIK ©g Tpog tov Yy Kot To onueion A koaw B éyxovv v
idto TeTarypévn, Bo givarn Kot aVTd GVUUETPIKE O TPOG TOV  ¥'y. Apa:

o’ -3=—(5-30) o’ -30+2=0

H Socpivovoa g séicmong eivar A= (-3)> —=4-1-2=1>0 o1 ot pilec ™g:

+ +
o, = 32_\1ﬁ =%. Bpioxovpe o, =2 wou o, =1.

Ene1dn 1o onueio A ovikel 6to 2° TeTOpTUOPIO TPéTEL: oF —3< 0.

o To a=2 sgivan 2*°-3=1>0 apanAvon a=2 omoppinTsTal.

o T a=1 sivart 1°=3=-2<0 dpanidon o=1 sivar dekti.

Onote, 0 omog g f eivor: f(x)=x*—4x> +3

v. Ot teTunuéveg Tov onueiov toung g Ypaeikig tapdotacng tg f pe tov Géova x'x  givon ot Adoelg g
glicoong x' —4x*+3=0 nomoinyw x*=w>0 yivetor W' —4w+3=0=w=1 1§ w=3.

Apa

. x2:1<:>{x:1 il x:—l} ,

. x2=3<:>{x=\/§ 1 x=—\/§}.

6. Me Bdon to oynuo n ypaeikn mapdotoaon tng f Bpioketal kdtw and tov x'x  dtov:
—fB<x<-1 1 1<x<43
n
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270 OuwAave oynuo SIveTOL 1] YPOPIKY TUPAGTAGY TS GVVAPTNGNG
16 ]

f(x):;,x>0. y:A M(x, y)

‘Eva onpeio M(x,y) Kwveitor 61 YpoQlKi TOPAOTAGY TNG

ouvéptnong f ko éoto A kav B o mpoforés Tov M otovg . () = —
aéoveg Yy Ko XX 0avTioTOL(0 OTMG QUIVETUL OTO GY1j1L0. i

a. Na ocigete 60T1 6Aa TO 0pBoyOVI OAMB 7oV TpOoKVATOLY Y0

TIg owaQopes Bfoerg Tov onueiov M £youvv gupfaddv 16

TETPUYOVIKEG NOVAOES, EVO 1] TEPIPNETPOS TOVG diveTan, o©F

2
Rovades pkove, and ) ovvaptnon II(x) =2x+ 32 ,» X>0 o0mov x M TeTpuqpévn Tov M.
X

B. Na Ppeite Tig cvvreTaypéves Tov onueiov M ®cte 10 0pBoydvio OAMB va £xer mepipeTpo 20 povaodeg
pqKovG.

v. Av M’ givan To onpueio g ypoekig mtapactacs s f ®oete to oploydvio OAM'B va gival TeTpdywvo
T0TE:
i. Na ocifere 0TLT0 M~ &Y TETUNNEVY 4.

ii. Na ociete 6T1 TO TETPAY®OVO OAM'B €161 TN MiKpOTEPN TTEPipETPO 06 A0 T opOoydVia OAMB ,
oniaon 6Tt II(x)>11(4) yw kadOe x>0.

Avon

1
a. Aeov to onueio M(x,y) kweital otn ypagikn tapdotacn g cuvaptnong f oyvel ot y=f(x) = 16 >0.
X

16
Ot ovvtetaypéveg tov onueiov B eivar B(x, 0) kot tov onueiov A0, —).
X

To opBoydvio OAMB éyxet gpfaddév (OAMB) =(0OA)-(OB) = 16, x =16 TETpAYOVIKEG LOVADEG KOl TEPIUETPO
X
16 32
II(x)=2(0A)+2(0OB)=2-—+2-x=2x+—, x>0.
X X

B. Avalntovpe g Tyég tov x >0 yia Tig omoleg
N(x)=20 < 2x+2=20 & 2% +32=20x < 2x° -20x+32=0 < x> -10x+16=0
X
H e&lowon avt éxelpilectic x=2 11 x=8.

e o x=2 eivan yz%zS onote M,(2,38).

e T x=8 eivon y=%=2 ondte M, (8, 2).
y. i. To tetpdmievpo OAM'B  eivon tetpdyovo av kot povo ov  (OA)=(0OB) dmiadn toodvvapo av
%zx < x7 =16 xotemeldy x > 0£&yovpe 611 X =4.

ii. Ou deifovpe 6T II(x)>11(4) Yy kabBe x >0, dNAadn i16odvvaua

2x+%216 S X 4+32216x < 2x2 +32-16x20 < x> +16-8x >0 < (x—4)’>=0 mov 1oyvel Yoo KGO

x>0, pe v wodTTA Vo 1oYdEL HOvo Yoo X =4, Tov onpaivel 6Tt omd ola ta opoydvia OAMB 1t pikpdtepn
nepineTpo TV éxel 10 1eTpdymvo OAM'B.

Exdooeic Mraplog
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Y10 tmhavé ocVGTNHO GUVTETAYREVOY, A gival éva onpueio otov y'y
agova, E éva onueio Tov x'x  afova kot O  givon 1 apyi ToOV
a&ovov.

1
H gficwon tng gvbeiog AE givan: y + Ex =4,

W e-——————
m
<

o. Na Ppeite Tig ovvreTaypéves Tov onueiov E ko A . o
‘Eva onpeio I'(t,y,) wwveitor médvo oto sv@vypoppo tpfpa AE
Kav B éva onpueio tov x'x dova, té€towo ®ote BI' va givor mapaiinin etov y'y aéovo.

B. Na mpocoropicere T0 O1d6TNRO G6TO 000 Taipvel TipéS 1) TeTpunuévn t Tov onueiov I' ko va ogiEeTe 611

1
yr =4—5t.

1
v. No ociete 0T N suvdptnon E(t) =4t —th ek@palel To epPaddv Tov Tpameliov OBI'A kot va ypdwyete

70 TEHI0 0PIGPOV TG GUVAPTONG CVTNHS 6TO TANIGLO TOV TPOPANATOC,
0. Av 10 gnPadév tov Tpomeliov woovtar pe 9,75  TETPAYOVIKES HOVADES, VO TPOCOLOPIGETE TIS

oVVTETAYNEVES TOV onueiov T
Avon

1
a. o x=0, &ovpe: y+5-0:4<:>y:4

IN'a y=0, &ovpe: O+%x:4©x:8

Apa n evbeia tépver tov ¥y d€ova oto onueio A(0, 4) kortov x'x a&ova oto onueio E(8, 0).
B. To I' eivar onueio tov AE guBhypappov TUAROTOC, Apa EXEL TETUNUEVT TOV TTaipveL TIUEG LETUED TOV TIUDY
7OV €Y0VV Ol TETUNUEVES TV onueiov A0, 4) ko E(8, 0) . Andadn:

0<t<8

1
Ot ovvtetaypéveg tov onueiov I' wkavomolovv v e€icwon y + EX =4, omorte:
+ lt =4y =4- lt
Yr 5 Yr )

v. To guPaddv tov tpameliov divetar amod tn oyéon:
_ (OA +BI')OB
2

E
. 1
omov: OA=y, =4, BF:4_Et kot OB=x.=t .

1 1 1
4+4——t |t ——t? —t2
( 2) _8t 2t _ﬁ_i

2 2 2 2

Onote E(t)= =4t—%t2 , ue tef0,8] .

8. Eivar E(1)=9,75 & 4t—%t2 =975 16t-t* =39 < t° —16t+39=0 < (t—-3)(t-13)=0

&t=3 1 t=13, mov amoppinteTon

1 1 5 5
Apa t=3, omdte =4-——t=4-——-3==, dnrodn I'3,—) .
p Yr 5 5 5 > onhaon ( 2)
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210 owwhavo oyfquo Egovpe to Tpanélio ABI'A wete AB=2 , AA=4 ,
IF'A=6 , evo  AA givan k@0etn otnv AB Kot eriong kaBetn oty I'A. To
onueio E pmopei va méper omowadnmote Oféon emi tov guOHypappov
Tufqpoatog BI' kot ovopaloope x v amdctacn tov E amdé v I'A.

0. No amoocitete 0TL 10 gufadd tov Tpryovov AEA diverar amd ™
ocvvaptnon f(x)=-2x+12. Ilowo givor To Edio oploPOV CVTHS TNS

ouvapTnOoNG; A

B. Na oyedrdoete T YPOQIKN TaPaoTacy TS ovvaptnong f(x).

v. Na vroloyicete 1o GOpowopa X =f| — L +f 2 +f 3 +f 4 +
16 16 16 16

Avon
o. o 1o epPaddév (AAE) oyvet

+f(ﬁ) .
16

AB+TA AB-EZ AI'-EH

(AAE) = (ABTA) — (ABE) - (TAE) = ———— - AA - —

:2+6'4 2(4-x) 6x
2 2 2
=16—-4+x-3x
Onote f(x)=-2x+12 .

=16—-(4—-x)-3x

2

Ta pqkn EH xov EZ  etvar pn opvnrcoil apiBuoi, dpa mpéner x>0 Ko

4-x20<=x<4, dpa x€][0,4].

B. H ypagwn mopdotacn e cuvdptnong y=—-2x+12 pe x €[0, 4] oaiveron

i
N

670 OmAavo oynua, apov f(0)=—-2-0+12=12 ot

f(4)=-2-4+12=-8+12=4 .
+f(ﬁj=
16

v. sz{ij+f(£J+f(iJ+f[ij+
16 16 16 16
64

1 2
=(-2-—+12)+(-2-—+12)+...+(—-2-—+12
=(- T )+ (- T ) (- T )

=—%(l+2+3+...+64)+12-64

1 64(64+1)

= 2T 1264 = —4-65+12-64
8 2

=(-4+12)-65-12 =8-65-12=520-12 =508

Xpnoworomoape v wotnre 1+2+3+...+v V(V +1)

apoV wpdketar yu dfpoocpa v Sadoytk®dv Opav pog aptuntikng tpooddov (o) He

. . Lo v ,
OmOTE OO TOV YVOOTO TOMO S = E(o&1 +a,) moipvooue

v(v+1) 1)

:—(1+ V)= 5

Exdooeic Mraplog
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Ye mo oA ™ Evponng puo etapeio TAXI pe 1o 6vopo "RED" ypeaver 1 gvpd pe v €i6060 6to TAXI
Kol 0,6 gupd Yo KGO LMOPETPO TOV OLOVOEL O TEAATYG.

M éAin gtonpeio TAXI pe 10 6vopa "YELLOW" ypeaver 2 gopd pe v €i60d0 oto TAXI kot 0,4 gvpd
Yo KGOg LMOpETPO OV OLOVOEL 0 TEAG TG,

O opamave TIREG 1o vLoVY Yo amooTdoElg IKPOTEPES 0o 15 uadpeTpo.

. i. Av f(x) sivor To mocé mov ypewver N erarpeic "RED" ywo o dwwdpopi] X YLAOUETPOV va

CUUTANPAOGETE TOV TOPUKATO TIVOKA.

x (km) 0 2 8
f(x) (svpo)

ii. Av g(x) givan 10 066 mov ype®ver N erarpeioc "YELLOW" yo po owadpopr] X YLAORETPOV va.

CUUTANPAOGETE TOV TUPUKATO TIVUKO.

x (km)
g(x) (gvpw) 2 3,2 4,8

B. Na Bpeite Ta media opropod Tov cuvaptiioewv f, g Kot Tovg Tvmovg Tovg f(x) , g(x) .
v. No oyedldoete TIS YPUPIKES TOPAGTAGELS TOV ovvapTioewy f, g kou va Ppeite Yo moleg amocTdoels N
emioyn ¢ eTarpeiog "RED" gival o otkovopiki), 0TIOA0YAVTOG TNV ATAVTI O] GOG.

0. Av dvo mehateg A kv B peraxivnOoiv pe v etarpeic "RED" kou o mehdtng A dwvoocer 3
yopeTpo Tapamwave ano Tov B, va Bpeite méoo mapardve 0o tinpodcero A o€ oyxéon pe tov B.

Avon

a. i. Eivar f(x)=0,6x+1, omodte o mivakag yiveron x (km) 0 2 8
f(x) (evp®) 1 2,2 5,8

ii. Etvar g(x)=0,4x+2 , omodte o mivakag yiveron x (km) 0 3 7
g(x) (svp®) 2 3,2 4,8

B. To medio opropov tov f kor g etvorto A =[0,15) xau f(x)=0,6x+1, g(x)=0,4x+2 .
v. Av 1 amoéotoaon givar x €[0, 5) ocvpeépern "RED", evd yun x €(5,15)
ovppépetn "YELLOW", 81611 oto Swwotpa [0,5) n C; eivou kéto ond ™

C, , evooto (515 n C, givauxdtow andom C; .

0. Av o meldng B davioetl x pildpeTpa, 10TtE 0 TEAdTNG A Ba davocel X +3
YMOUETPO.

Enopévmg o meddtng B Ba tAnpooet:

B=1+0,6x xoto mehdtng A Bo TAnpwoet
A=1+0,6(x+3)=1+0,6x+0,6-3=B+1,8

Telkd o mehdng A Ba TAnpmoet 1,8 eupd meptosdTEpa 0md ToV el B.
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INo v evokioon €vog GLYKEKPLREVOD TOTOV GULTOKIVIITOV Y10 pio Muépa, 1 £TOpEio A YPEOVEL TOVG
MEALATES TNG COUPOVA [LE TOV TUTO:
y=60+0,20x

o6mov x givon 1 améotaon mov orvidnke e Km ko y givan 170 w060 TG YpémOG 6E EVPO.

a. Tvmooo 0o TAnpdcel Evag TehdTng TG eTONpeiog A, 0 omoiog o€ pia nuépa Tadideye 400 Km ;

B. éca ridpeTpa 0d1ynoe Evag TEAATNGS 0 0TT0i0G, Yia pia Nuépa, TApoce 150 gvpo;

v. Mia aAdn eTaipeio, n B, ypedvel Tovg meldTeg TS 0vA NUEPH CORPOVAE 1E TOV TOTTO

y=80+0,10x
07OV, 6TMS TPONYOVUEVEMGS, X €ival 1 066 TaCT TOL dLavoOnke 6 Km kol y gival 10 10066 TG pEémong
og gup®. Na ££eTaoeTe Towd 0o TIg 000 eTONPEiEg HOg CVPUPEPEL va emAECovue, avdroya PE TNV 0TOGTAGT
OV GKOTTEVOVLE VO, HLOVOGOVLE.

0. Av f(x)=60+0,20x ko g(x)=80+0,10x e&ival oL GLVOPTIGELS TOV EKOPALOVY TOV TPOTO YPEMONS TOV
gtopetdv A kouv B avrictorygo, vo PBpeite TIC GUVTETAYHEVES TOVL ONUEIOV TOUNS TOV YPOUQPLKAOV
ToPUoTAGEOV TOV cuvapTiioewy f kor g ko va eénynoete TL ek@paler  Tipn kKaBgpids omd avtéc Tig
OVVTETAYNEVEG 6€ 6YE0T PNE TO TPOPANpa TOV EPOTIRATOS 7. .

Avon

0. H anodotoon eivar x =400 km , omote Oa minpmoer y =60+ 0,20-400=60+80=140¢€ .

B. To mocd mov TANpwoe eivar y =150 , omodTe Eyovpe
150=60+0,2x < — 0,2x=60-150<=0,2x =90 < 2x =900 < x =450 Km.
v. H etaupia A eivan oOnvotepn, otav
Vi <Yp < 60+0,20x <80+0,10x < 0,10x <20 < x <200
Omndte emiéyovpe v A 1 x €[0, 200) xortv B yuo x> 200 .

8. Bivor f(x)=g(x)< 60+0,20x =80+0,10x < 0,10x =20 <> x =200 .
T x =200, sivor £(200)=60+0,2-200=60+40=100 .

Omnote 10 onueio topng tov C. , C, eivarto K(200,100) .

g

Ot ovvtetaypéveg tov K ekppdalovv 6t yuo amdotacn x =200 Km 1o kd610¢ Ko 6715 000 gTonpeieg eivan 100€.

Exdooeic Mraplog



168 6 Baoikig évvoieg TV oOVOPTHOEDY

350 Ofpa 4 - 1409
"Evag 00\nTic koAvpumdel VTio ko kaigr 9 Oeppideg To Aentd, eved 0tav Kolvpmder tetarlovda Kaigr 12 Ogppioes
70 Aemt6. O 00AnTig 0€AeL, KolvpmavTag, va kKawel 360 Ocppioss.

a. Av o a0Tic 0éAeL va kolopmi|ogl VeTo 32 AEMTA, TOGH LETTA TPETEL VO KOAVUTNGEL TETALOVOO Y10, VUL
Kawyel suvolka 360 Ogppuidss.
B. O a@inTig amo@acilel TOGO YPOVo B0 KOAVUANGEL VITIO KOl 6TY) GLVEXELN VITOLOYILEL TOGO YPOVO TTPEMEL
VO KOAMUTNGEL TETAA0VOA Y1 va kayel 360 Oeppidec.
i. Av x ¢gival o ypovog (o€ Aemtd) mov 0 GOANTIHS KOADUTAEL VTTIO, VO, UTOOEIEETE OTL 0 TOMOG TNG
oLVAPTN GG TOV EKPPALEL TO YPOVO TOV TTPETEL VO KOLVUTOEL TETOAOVOO Yo vo Kawer 360 Ogppioeg

givar: f(x)=30 —%x .

ii. Na Bpeite To medio opiopov NS GUVAPTNONS TOV EPOTHNOTOS P.i. , 6TO TAUIGLO TOV GUYKEKPIPUEVOL
npofApaToc.
v. Na yopatete T YpoQIK)] TOPAOTAGT TG CLVAPTN OIS TOV £PpOTNHATOS P. , Vo Ppeite Ta onueio Topng
NG NE TOVG AEOVES KUL VO, EPUNVEVGETE T1] GNUOGIN TOVS 6TO TAUIGLO TOV TPOPAHaTOG.
Avon
0. 'Ecto 6110 afAntc koAvumdel tetolovda Yo X AERTA.
‘Exovpe 9-32+12-x=360< 288+12x=360=12x=72 < x=6 .
B. i. 'Eot® y o ypdvog (o€ Aemtd) mov 0 afANTG KOALUTAEL TETAAOVIA.
9

‘Exyovpe 9x+12y =360 < 12y=360—9x©y=%—ax <:>y=30—%x .

Apa f(x)=30—%x.

ii. Eivar x>0 o f(x)20<:>30—%x20 <120-3x20=-3x2-120=x <40 .

Yy
Apa 10 Tedio opiopod ¢ cuvaptnong eivar o A =[0, 40] . A
30
v. e Ta x=0, eivan £(0)=30.
. f(x):0<:>30—%x:0<:>120—3x:0<:>3x:120<:>x:40 B
40 X

H ypaewn mapdotacn g cvvaptnong f eivan to tunua AB pe A(0, 30) xor B(40, 0) .
IMo v kéyer o abAntnig 360 Beppideg To onueio A deiyvel 0Tt av dev kKoAvumdet vaTio yperaletal 30 Aemtd, eVvod
to B, 6t av kolvumaet vmtio ypeialeton 40 Aemtd.
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"Eva 6ynpa, To omwoio ektehel ev00Ypapun opord emTovvopuev Kivnon, el TayvTNTd, 1] 07T0i0 OiveETAl 0T
™ oyxéon u=u,+a-t O6mov u 1N TEYOTNTA TOL OYNUATOS TN YPOVIKH oTiypn] t kov o N otedepn

EMTAYLVOY] TOV OTN OLAPKELX TNG KiVNoNG, EVO u, 1] OPYIKN TEOTNTO THS Kivne1ig Tov.

a. Av N Tepunave oyéon omoTeAEl oLVAPTNON TNG TOYVTNTOS TOL OYNUOTOS (OG APOS TO YPOVO, Vo
TPOocoLopiceTe mora givor N e€aptnuév, Tora 1 aveEapTnT) peETAPANTI] KO TOL0 TO EVPVTEPO dVVATO TEGIO
0pLoROY TS GVVAPTNGNS VTG,

B. 'Eva oympa A , mov ekterei ev00ypapun opord emrayvvopevn kivion, Eekiva amwd 0<on npepiog Ko T
xpovikn otiypn 4 sec £xel taydtnra 4 m/sec , eved éva drAho oynuo B, mov ektehel vOVYpapun opord
EMTAYVVONEVT] Kivnon, £xer apikn tayvtnte 2m/sec. Ov mopokdro gvbeieg (I) , (II) oto ddypappa
TAYOVTNTAS — YPOVOL TEPLYPAPOVY TIG TAYVTITES TOV VO OYNUATOV.

i. Iow ané Tig dv0 gvdeicg (I), (II) meprypdgser Ty TaOTTO u(m/sec)

TOV OYNUOTOS A KOl 7TOLX TV TUYVTNTO TOV oYpatog B; ™)

ii. Na mpocdopicere mowo amd to oyfuota A , B xweitm
TaYOTEPO Y10 KAOE Ypovikn oTiyp] tsec , te(3,5).

iii. Av éva oynpa I' extelel 00VYpappn opoid ETTAYLVVONEVT

no

Kiviion pe apyki toyvTnTe 2 m/sec KOl EMITAYULVON
REYOAVTEPN OO TNV EMTAYVVGN TOL OYNUOTOS A , VO

0€0166£TE 0TO OTAOVO dudypapupo pio gvbeia, n omwoia Oa t(sec)

UTOPOVGE VA TEPLYPAPEL TNV KivNG1] TOVL. 0

Avon
a. H ave&apn petofinty etvan o ypovog t kou m e&aptmuévn petapint sivar n toydmmra u . Enedn o ypovog
glvat pn apyntikog, To eupuTEPO duVaTO TEHIO OPIGLOV TNG GLVAPTNOT Eivarl

te[0, +0).

B. i. Epdcov 1o oynua A Eekivd amd 0éon npepiag, n apykn tov taydtnto Oo givar Om/sec , dpa avtioTolyel o
GLVAPTNOT] TNG TAXVTNTAS TOV MG TPog To YPpdvo N evbeia (I).

Avtictoya, epocov to oOynue. B Eekwva pe apyikn toydtnta 2m/sec avtioTtolyel 6T GuVAPTNOT TNG TAXVTNTAS
TOV ¢ TPOG To YpoOvo M evbeia (IT).

ii. Twg ypovikég otiypéc amd 3 €mg 4sec to oynua g ypoaupng (1) xweiton tayvtepa. Tn ypovikn otiyun
t=4sec to 600 oyfuaTA EYOLV TNV Ol TAXVTNTO, EVAD TIC XPOVIKEG OTIYUEG amd 4 €mg 5 sec To Oynua g
ypapung (I) xveiton taydtepa. u(m/sec)

iii. H emitéyvovon a amotelei v kAion g gvbeiag (III) , n omoia

Ba meprypdpel TV TayVTNTO OC TPOG TO XPOVO Tov oynpatog I, 1o

omoio ektelel vOVYpapLUN OLOAG ETITAYVVOLEVT KIVNOT| LLE OPYIKN

Tayvto. 2m/sec. [ va éxel oe kGOe ypovikn oTiyun taydTnTa (v)

UeYOADTEPT amd oLTHY TOV oyNuatog A, Ba mpénel n gubeia (1I1)

va unv tépvetor pe v evbeio (I) mov meptypdpet v kiviion Tov (1
oynuotog A. Epocov, avt exwvd amd to onueio A0, 2) , Oa

no

TPEMEL 1) KAMON NG Vo givorl peyodvtepn 1 iom pe avtng g gubeiog

fi(sec)

(D). Zto mapaxdTm oyfua eaivovtal d0o gvbeieg: o i

n () =weprypdeer oynuoa mov ekterel EvbBOypouun opoid
emTayLVOLEVT Kiviom He apylkn TaxdTnTo 2m/sec Kot emitdyvvon {on pe tov oynuatog A, evad mn gvbeio (IV)

TEPLYPAPEL TNV KIVNOT EVOG OYNLLOTOG LE ETLTAYVVOT] LEYOADTEPT OO OWTIV TOV OYNHOTOC A.

Exdooeic Mraplog
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